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PLANT VIRUS EPIDEMIOLOGY:
CURRENT STATUS AND FUTURE PROSPECTS

VII ™ INTERNATIONAL PLANT VIRUS EPIDEMIOLOGY SYMPOSIUM
AGUADULCE (ALMERIA), SPAIN. APRIL, 11 — 16, 1999

These Symposia are organized under the auspicetieoPlant Viru

Epidemiology Committee of the International Societylant Pathology

Previous Symposia were held in

Oxford, UK, 28-31 July 1981

Australia, 25-27 August 1983

Orlando, USA, 6-8 August 1986

Montpellier, France, 1-5 September 1989

Valenzano (Bari), Italy, 27-31 July 1992

Maale Ha 'Chamisha (Jerusalem), Israel, 23-28 A®95

The photograph on the front page illustrates typgyanptoms of a pepper fruit
infected with Tomato Spotted Wilt Tospovirus. I weken by Dr. A. Fereres during a
visit of the Organizing Committee to the Almeriaggnhouses in March 1998.
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SUNDAY, APRIL 1

17:00 — 20:00 Registration
20:00 — 22:00 Welcome Reception

MONDAY, APRIL 12

MORNING

8:30 - 9:30 Registration

9:30 - 10:00 Welcome and Opening Session
10:00 — 10:45 Chairman’s opening address. J. M. Thresh

The past 100 years in plant virus epidemiology #redcontinuing ecological tradition.
The role of the ISPP Epidemiology Committee.
10:45 - 11:00 General Dicussion
11:00 - 11:30 Coffee Break
11:30 - 13:30 SESSION 1: Transmission mechanisms of plant viruses
Chairs: T. P. Pirone, B. Raccah and D. Peters

ORAL PRESENTATIONS:

11:30 — 11:45 Electrical analysis of non-circulatikrus transmissiarA. Fereresand J.L. Collar.
11:45 — 12:00 Potyvirus transmission by aphidstombhelper component-stylet interactionsP.
Pirone and R Y. Wang.

12:00 — 12:15 Mediated transmission of zucchinloyglmosaic virus and other potyviruses using
helpers purified by the Ki-NTA resin:B. Raccah D. Kadouri, H. Huet, Y-H. Peng and A. Gal-On
12:15 - 12:30 Molecular mechanisms of cauliflowessaic virus aphid transmission: unravelling
increasing complexitys. Blang E. Hebrard, R. Froissart and M. Drucker.

12:30 — 12:45 Geminiviruses: intracellular pathwanyd transport sites in their insect vectovs:
Medina, K. Theodoridis and P.G. Markham.



12:45 - 13:00 Coat protein gene replacement resaltahitefly-transmission of an insect non
transmissible geminivirus isolate: P. Hoéfer, M. HHt#) | D. Bedford, P.G. Markham and.
Frischmuth.

13:00 — 13:15 Semediated transmission and propagation of tomatoewdkeaf curl geminivirus k
whiteflies:H. Czosnekand M. Ghanim.

13:15 - 13:30 Infection of transmitting and nomsmitting thrips by tonta spotted wilt virus
Nagata, R. Goldbach aml Peters

POSTER PRESENTATIONS:

P-S1-1-Plum pox virus helper component: molecular intBoaxs with coat protein and synergy v
potato virus X: S. Yang and M. Ravelonandro.

P-S1-2- Studying the geneticbwirus transmission: development of genetic systéon leafhoppers
K. Theodorides, A. SeckelN. Medina, |. Bedforcand P.G. Markham

P-S1-3- Aphid transmission and lotgym absence of sweetpotato feathery mottle vim
sweetpotato: T. Alicai, V. Arituand R.W. Gibson.

P-S1-4- Vectorial variability among population dfrankliniella occidentalis population
transmitting tomato spotted wilt virus and the gattof virus spread in lettuce fields in Israel
Kritzman, N. Ganaim, A. Gera and B. Raccah.

P-S1-5- Transmission of tomato spotted wilt tospavi by Thrips tabaci populations ar
determination of the median latent period: E.K. @ivassiliou, N.I. Katis and D. Peters.

P-S1-6- Mineral oil effect orMyzus persicagrobing behavior and subseqtigotato virus
acquisition from pepper plants: J.L. Collar and~Areres.

P-S1-7- Correlation between whitefly feeding behavior atmmmato yellow leaf curl virt
transmission: Y.X. Jiang, C. de Blas, L. Barriod @ Fereres.

P-S1-8- Helper component mutations in two monserved residues are associated with lack ofl
transmissibility of a pepper potato virus Y isola@® Llave, B. Martinez-Garcia, P. Gonzalkra
J.R. Diaz-Ruiz and D. Lépez-Abella.

P-S1-9- Potyvirus helper component gene reptant: effects on infectivity and ap
transmissibility: B. Martinez-Garcia, C. Llave, M.Rerndndez, J.J. Lopddeya, J.A. Garcia,

Orero, J.R. Diaz-Ruiz and D. Lopez-Abella.

AFTERNOON

13:30 - 15:30 Lunch and Poster Inspection



15:30 -17:30 SESSION 2: Current approaches to plant virus epidemiology
Chairs: F. Garcia-Arenal, R. Hull and C. L. Niblett

ORAL PRESENTATIONS:

15:30 — 15:45 Non-persistent and semi-persistensvdetection in single aphids by squash capture-
PCR:O. Esteban A. Olmos, C. Marroquin, C. Varveri, A. Hermoso Mendoza, M.T. Gorris and
M. Cambra.

15:45 - 16:00 Detection and differentiation of stsaof citrus tristeza virus being transmitted in
Florida since the establishment Béxoptera citrida(Kirkaldy), the brown citrus aphid: H. Genc,
K.L. Manjunath, S. Halbert, L. Brown, B. Cevik, RIEee andC.L. Niblett.

16:00 — 16:15 Analysis of the geographical distitbu of cotton leaf curl disease associated
begomoviruses in Pakistan: S. Mansoor, M. Hassaid, Khan, A. Bashir, Y. Yusuf, K.A. Malik,
R.W. Briddon and®.G. Markham.

16:15 — 16:30 Genetic diversity of rice tungro gjts# virus in tungro-endemic provinces of the
Philippines and Indonesi®. Azzam Ma L.M. Yambao, M. Muhsin, K.L. McNally and K.M.L
Umadhay.

16:30 — 16:45 Molecular epidemiology of cucumbersaio virus and its satellite RNA. Garcia-
Arenal, A. Fraile, J.M. Malpica and F. Escriu.

16:45 — 17:00 Biodiversity of populations of cuclentmosaic virus in Italy before and after virus
outbreaks in 1988: M.M. Finetti Sialer, F. Cillo, Faradies anb. Gallitelli .

17:00 — 17:15 Variation among both aphid clones amtls isolates regulate potato leafroll
luteovirus transmission by vectors of thMyzus persicaggroup: D. Bourdin, L. Terradot, J.C.
Simon, J. Rouzé, S. Tanguy, N. Leterme and Y. Rober

17:15 - 17:30 Biological and molecular characteigra of clones ofMyzus persicaeand Myzus
antirrhinii with different efficiencies for potato leafrollrus transmissiond.A.T. Woodford and B.

Fenton.

POSTER PRESENTATIONS:

P-S2-1- First report of tobacco mild green mosaitgamovirus in eggplant and pepper crops in
Spain: M. Luis-Arteaga, E. SaeB. Berdiales and E. Rodriguez-Cerezo.

P-S2-2- Genetic diversity and BYDV-transmissionadicy of Rhopalosiphum padjenotypes: H—
U. Leistner, A. Habekul3, E. Schliephake and G. stiee.
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P-S2-3-Serological, molecular and biological variabiktief rice yellow mottle virus isolates frt
Ivory Coast: P. N'Guessan, A. Pinel, M.L. CaruaRa,Fructos, A. Sy, A. Ghgsiere and [
Fargette.

P-S2-4- Epidemiological factors that determine the evolutiof the satellite RNA of cucumt
mosaic virus: A. Fraile, F. Garcia-Arenal and Fcrits

P-S2-5- Nucleotide sequence of the 3'-terminaloregif an isolate of potato us Y inducing vein:
necrosis in pepper (PVYnnp): A. Crescenzi, A. Fhmlig, S. Comes, M. Nuzzaci and P. Piazzolla
P-S2-6-Myzus cerasivector of the sweet cherry strain of plum pox potysy : A. Crescenzi,
Comes, A. Fanigliulo, M. Nuzzaci and P. Piazzolla.

P-S2-7- Genetic characterization of tobacco potates Y strains in Spain: A. Romero and F. Ponz.
P-S2-8- Towards the establishment of the genetainst of turnip mosaic virug:. Sanchez, (
Jenner, J. Walsind F. Ponz

P-S2-9- Natural occuence of cucumber mosaic cucumovirus and its daté&liNA on pepper cro
in Argentina: F.AAtencio,O. Gracia,R.0.ZandomenandO. Grau.

P-S2-10- Improvement of diagnostic methods for the detectiof viruses and viroids
phytosanitary importance: M. Barba, F. FaggioliRasquini and L. Tomassoli.

P-S2-11- Analysis of the incidence of maiméecting potyviruses in middle Germany: E. Fudis
Grintzing, F. Hohmann and U. Oertel.

P-S2-12- Development of an isothermal amplificatmethod to distingsh cucumber mosaic vir
isolates: C. de Blas, M. Klerks, C. Schoen, G. @amend G. Leone.

P-S2-13- Epidemiology and genetic diversity of bpad mottle comovirusS.A. Ghabrial and A.
Clark.

P-S2-14- The use of polyclonal and monoclonal anligs drected against potyvirus Y and ins

detection of this virus on tobacco leaf epiderrBisRouis, R. Gargouri-Bouzid and H. Ayadi.

17:30 — 18:00 Coffee Break
18:00 — 19:00 Discussion of Sessions 1 & 2 anddPest
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TUESDAY, APRIL 13

MORNING

9:00 - 11:00 SESSION 3: Whitefly-associated problems of vegetable crops
Chairs: E. Moriones, J. K. Brown and G. C. Wisler

ORAL PRESENTATIONS:

9:00 — 9:15 Ocurrence of cucurbit yellow stuntidigorder virus (CYSDV) and beet pseudo-
yellows virus in cucurbit crops in Spain and trarssion of CYSDV by two biotypes dBemisia
tabact B. Berdiales, J.J. Bernal, E. Saez, B. WoudBditia and E. Rodriguez-Cerezo

9:15-9:30 Whitefly-transmitted viruses infegtirsweetpotato in The United StateR:A.
Valverde.

9:30 — 9:45 Expansion of tomato-infecting criniges into new area&.C. Wisler, JE. Duffus
and H-Y. Liu.

9:45 - 10:00 Relative importance of tomato yellewaf curl virus-Is and —Sr species in infections of
tomato in Spain: S. Sanchez-Campos, J.A. Diazp@iaR. Camero anBl. Moriones.

10:00 — 10:15 Management of geminivirus epidemitdield-grown tomato in Florida and The
Dominican RepublicP.A. Stansly.

10:15 - 10:30 The epidemiology and management mato leaf curl virus an@emisia tabacin
southern India:J. Colvin, V. Muniyappa, H.K. Ramappa, A.K. Cherian, H.M. nkatesh, N.
Nagaraju, M.N. Maruthi and S.K. Green.

10:30 — 10:45 Tomato breeding lines derived fragtopersicon hirsutunthat are inmune and
tolerant to tomato yellow leaf curl virus (TYLCV3. Vidavsky andH. Czosnek

10:45 - 11:00 The effect of tomato yellow leaf cuirus on new breeding lines with high levels of

resistance to the virubl. Lapidot, M. Friedmann, S. Cohen and M. Pilowsky.

11:00 —11:30 Coffee Break
11:30 — 13:30 SESSION 3 (CONT.)

11:30 — 11:45 Progress in the diagnosis and epaegical characterisation of cassava mosaic

geminiviruses in East Africa.P. Leggand G. Okao-Okuja.
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11:45 - 12:00 Geminiviruses and cassava whiteflgess Africa: R.W. Briddon, J.A. Fauhar, C
Roussot, G.K. Banks, I.D. Bedford, J. Legg &&. Markham.

12:00 — 12:15-actors driving the current epidemic of severe a&ssnosaic disease in East Afr
J. Colvin, G.W. Otim-Nape, J. Holt, C. Omongo, S. Seal, tevénhson, G. Gibson, R.Cooter an
J.M. Thresh.

12:15 - 12:30 The ecology and dissemination of eflyitransmitted viruses in Latin Americk:J.
Morales and J. Klass.

12:30 — 12:45 Genetic diversity among geminivirusdecting crops and weeds in JamaibaE.
Roye W.A. McLaughlin, M.K. Nakhla and D.P. Maxwell.

12:45 — 13:00 Ecologically oriented managementesgias forBemisiain agricultural systemst.J.
Henneberry.

13:00 — 13:15The mitochondria COIl gene as an informative mokecuharker for phylogene
analysis and identification dBemisia tabaci(Genn.), the whitefly vector of geminivirusesK.
Brown and I. Torres-Jerez.

13:15-13:30 The core region of the coat protegmeg of viruses of theGeminiviridae is
phylogenetically informative: introducing an inteti@e website for begomovirus identification us

the core CP sequenckK. Brown, A.M. Idris, |. Torres-Jerez and S.D. Wyatt.

POSTER PRESENTATIONS:

P-S3-1- Variation in host responseBemisia tabac{Homoptera: Aleyrodidae) in tomato plants:
Mufiiz, G. Nombela and F. Beitia.

P-S3-2- Settling behavior @emisia tabac{Homoptera: Aleyrodidae) on some common weddls:
Mufiz and Y. Rieche.

P-S3-3- Identification of some common weeds asrvess for tomato yellow leaf curl virus
transmitted byBemisia tabac{Gennadius): Y.X. Jiang, C. De Blas and M. Muiiiz.

P-S3-4- Laboratory evidence of interbreeding betwb@types ofBemisiatabaci (Homoptere
Aleyrodidae)present in Spain: M. Ronda, A. Adan, D. Cifuengek, Cenis and F. Beitia.

P-S3-5- Genetic relationship of biotypes Bémisia tabaci(Homoptera:Aleyrodidae) present
Spain based on RAPDS and AFLRES:Guirao, M.T. Cervera, A. Moya, J.A. Cabeza®éitia, J.M
Martinez-Zapater and J.L. Cenis.

P-S3-6- Weeds as reservoirs of tomato yellow leaf ¢iruses in Spain: S. Sanch€zampos, .
Navas-Castillo, J.A. Diaz, J. Reina, E.R. Bejarand E. Moriones.

P-S3-7- The use of nets and insecticide treatmmrikge control orBemisia tabacGenn. populatior

and tomato yellow leaf curl virus spreadprotected tomato crops in Portugal: A.F. ArsékiolNeto
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N. Ramos, S. Mangerico, J.E. Fernandes, A.M.P. diab®, A. Lopes, J.M. Guimaraes and D.
Louro.

P-S3-8- The effect of varietal mixtures on the pesg of cassava mosaic virus disease grown under
epidemic conditions in Uganda: W.S. Sserubombwd, Thresh, G.W. Otim-Nape and D.S.O.
Osiru.

P-S3-9- An overview of the incidence of cassavaaiwodisease in East Africa, 1998 update: P.
Sseruwagi, J.P. Legg and G.W. Otim-Nape.

P-S3-10- The geographic distribution of cassBemisia tabaciiotypes in relation to the current
epidemic of cassava mosaic disease in East Afvicld: Maruthi, J. Colvin and S. Seal.

P-S3-11- Integrating various neonicotinoid insédés into chemical control practices for

sustainable whitefly management: N. Prabhaker, NidScano and T.J. Henneberry.

AFTERNOON

13:30 - 15:30 Lunch and Poster Inspection

15:30 - 16:30 Discussion of Session 3 and Posters

16:30 - 17:30 Introduction to the Field Trip. Chair: T. Cabello

Vegetables production systems in Almeria greenhguse

- Agronomic practices (M. Gallardo)

- Virological aspects (C. Jorda)

- Integrated production (J. Belda)

17:30 — 18:00 Coffee Break

18:00 — 19:00 Open meeting: activities and future of the ISPP Plat Virus

Epidemiology Committee.

14



WEDNESDAY, APRIL 14

MORNING

9:00 — 14:00 FIELD TRIP
A visit to “El Ejido” greenhouses including integed production cooperativi

vegetable processing and export companies.

AFTERNOON

14:00 — 16:00 Lunch
16:00 — 22:00 ALMERIA TOUR

Visit to the hstoric monuments and free time for shopping anaelinTransportatic

and admission to the monuments but not dinnemetaded in the registration fee.

OR

EXCURSION TO CABO DE GATA-NIJAR NATURE RESERVE

Transportation and visit to the Nature Reservatied 40 km east of Almeria.
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THURSDAY, APRIL 13

MORNING

9:00 —11:00 SESSION 4: Modelling plant virus epidemics
Chairs: M. Jeger and L. Madden

ORAL PRESENTATIONS:

9:00 — 9:15 A theoretical assessment of vectarsvitransmission mechanisms on plant virus
disease epidemick.V. Madden, M.J. Jeger and F. van den Bosch.

9:15-9:30 A new general model of plant-virusedise infection which incorporates vector
aggregationd. Holt, X.S. Zhang and J. Colvin.

9:30 — 9:45 Modelling plant virus epidemics it@mbined field-nursery system: M.Jeger, M.
Y. Dutmer and F. van den Bosch.

9:45-10:00 The influence of cultivation practicen the spatial distribution of viruses in
Australian hop gardenS§.J. Pethybridge C.R. Wilson, F.J. Ferrandino and G.W. Leggett.
10:00 — 10:15 Regional analysis of plant virus epiits with geographic information systems and
geostatisticsM.R. Nelsonand T.V. Orum.
10:15 - 10:30 Use of a mathematical model as atytaa tool to prioritize IPM research and
interventions for whitefly-transmitted geminivirissim Latin AmericaP.K. Anderson.
10:15 - 10:30 Epidemiology of two phytoplasm stsaassociated with yellow crinkle in papaya
F.W. Nutter, Jr.,A.C. Padovan and K.S. Gibb
10:45 — 11:00 Forecasting aphid outbreaks and @poéacucumber mosaic virus ibupinus - a
simulation model for a mediterranean type climégl. Thackray, A.J. Diggle. F.A. Berlandier and
R.A.C. Jones.

POSTER PRESENTATIONS:

P-S4-1- Modelling vector dynamics and the spreadneéct-transmitted viruses: D. Morgan, .

Barker and K.A. Walters.

P-S4-2- Temporal and spatial patterns of spreall thi¢ necrotic and non-necrotic strains of bean
yellow mosaic virus in narrow-leafed lupin: Y. Clgamd R.A.C. Jones.

P-S4-3- Temporal and spatial patterns of spreaicimber mosaic virus in chickpea: S.J. McKirdy
and R.A.C. Jones.
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P-S4-4- Dynamic models of host-plant infection Byplerdependent virus complexes: X.S. Zhi
J. Holt and J. Colvin

P-S4-5- SMPVY: a simulation model for potato virdsinfecting pepper @apsicum annuuni.)
crops J. Sdnchez-Ponz and A. Fereres.

P-S4-6- Spread of potato virus Y in potato fromeaternal source: spatial and temporal patterns
F.J. LegorburuR. Marquinez and J.A. Ruiz de Gauna.

P-S4-7- Total aphid flight monitoringy yellow water traps: steps towards modelling: Ghnzalez ¢
Murillo, M.D. Ramos-Pérez and F.J. Legorburu.

P-S4-8- Modeling virus epidemic development usonggtterm statistics: F.P. Demyanenko.
P-S4-9- Temporal and spatial spread of tomato egottilt tospovirus in relation to thri
populations in tobacco crops in northern GreecK&. Ehatzivassiliou, |. Zintzaras, G. Jenser
N.I. Katis.

P-S4-10-Spread of beet mosaic potyvirus after inoculativeycrop at different dates.: A.N. Dusi,

Peters and W. van der Werf.

11:00 -11:30 Coffee Break
11:30 - 13:30 SESSION 5: Epidemiology of arthropod-borne viruses
Chairs: F. Morales, Y. Robert and M. Nelson

ORAL PRESENTATIONS:

11:30 — 11:45 Tomato spotted wilt tospovirus andtwes in PortugalA-M. Pereira, |. Cortés, A
Aires, A. Sottomayor, L. Moura, D. Louro, G. Nolast.. Aimeida, N. Ramos and E. Fernandes.
11:45 — 12:00ncidence and epidemiology of citrus tristeza vimshe Valencian Community
Spain: M. Cambra, M.T. Gorris, M.P. Roman, CMarroquin, A. Lopez, T.R. Gottwald, M.
Martinez and A. Hermoso de Mendoza.

12:00 — 12:15Spread of rice yellow mottle sobemovirus as deduitedh field observations a
experimental result®. Peters S. Sarra, P. Oevering, Y. Idoe and D. Guindo.

12:15 — 12:30 Epidemiology of the carrot motley dwérus complex in parsley?. Vercruysse F.
Meert, P. Bleyaert, L. Tirry and M. Hofte.

12:30 — 12:45 Epidemiology and control of wheat dsl. Lindblad , M. Sandgren and R. Sigvald.
12:45 — 13:00 Characterization of iris yellow spagpovirus and its transmission by thrips:Gera,
A. Kritzman and B. Raccah.

13:00 — 13:15 Epidemiology of potyviruses infectimgize in the Mediterranean basin SpaihA.
Achon and M. Sobrepere.
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13:15 — 13:30 Epidemiology and management of toraptited wilt tospovirus4.R. Pappu, J.W.
Todd, D.G. Riley, A.S. Csinos, P.F. Bertrand, RIdPherson and A.K. Culbreath.

POSTER PRESENTATIONS:

P-S5-1- Epidemological studies of virus diseasefab bean in Egypt: E.K. Allam, N.M. A. Aref
and M.L.M. Salama.

P-S5-2- Broad bean wilt fabavirus infecting meditimnd aromatic plants in Italy: C. Rubies-
Autonell and M.G. Bellardi.

P-S5-3- Virus diseases of lavender plantationsrim€a: N.N. Senchugova.

P-S5-4- Rice yellow mottle virus disease in twaeropping systems of Tanzania: F.H. Ali, F.M.
Kimmins and D. Overfield.

P-S5-5- Prevalence of virus diseases and the imc&ef yam mosaic virus in yarDipscoreaspp.)
fields from Bassar and Sotouboua Prefectures obTbgY.D. Gumedzoe, F. Feteke, Y. Sanwogou
and G. Thottappilly.

P-S5-6- Some observations on maize streak disease anstraint of maize production in west
Kenya: M.E. Omunyin.

P-S5-7- Present status of viruses of vegetablescimgouthern Italy: C. Vovlas, O. Potere, M.M.
Finetti Sialer, and D. Gallitelli.

P-S5-8- Ornamentals, weeds and thrips fauna asedoreth tospoviruses in Greece and southern
Italy: E. K. Chatzivassiliou, I. Livieratos, G. Jar, C. Vovlasind N.I. Katis.

P-S5-9- Occurrence of African cassava mosaic (l&MV) and East African cassava mosaic virus
(EACMV) in some cassava cultivarMénihot esculent® and weeds in Togo: M.Y.D. Gumedzoe,
D.K. Adjata, B.J.M. Verduin and G. Thottappilly.

P-S5-10- Epidemiology of raspberry bushy dwarf sinm raspberry and blackberry in Czech
Republic: J. Spak and D. Kubelkova.

P-S5-11- Epidemiology of grapevine leafroll in gahtPo Valley, northern Italy: G. Belli, A.
Fortusini, G. Scattini.

P-S5-12- Epidemiology and monitoring of some plaimises in Ukraine: V.P. Polischuk, I.G.
Budzanivskaya and A.L. Boyko.

P-S5-13- A cereal disease caused by mite-transiniitases: R. Salomon.

P-S5-14- Identification and detection of viruseZahtedeschiaA.F.L. M. Derks, M.E.C. Lemmers,
P.J. van Leeuwen and S.A. Langeveld.

P-S5-15- Characterization of an unusual poty-likes/infecting tomatoes in the central Sudan: El
Shafie, K. Gebre-Selassie, P. Gognalons, G.A. Rafaf.F. Mohamed, B. Delecolle and G.

Marchoux.
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P-S5-16- Epidemiology of a maize virus diseas@smitted by a planthopper in the Mediterral
area: P.A. Signoret.

P-S5-17- Forecasting potato virus Y using suctiapg: R. Sigvald and M. Lindblad.
P-S5-18-Comparison of aphid sampling methods in citrusHarmoso de Mendoza, E. Pérez, |
Carbonell and V. Real.

P-S5-19-Epidemiology of zucchini yellow mosaic virus indiNetherlands: J. Th. J. Verhoeven
J.W. Roenhorst.

P-S5-20-Transmission of zucchini yellow mosaic potyvirysdifferent aphid species not coloniz
cucurbits: N.I. Katis, J.A. Tsitsipis, D.P. Lykouressis, A. PapapanayotBuyl. Kokinis and I.N
Manoussopoulos.

P-S5-21- Transmission of rice yellow mottle virug the chrysomelid beetl@richispasericea F.
M. Kimmins, S.V. Green, R.A. Cheke, P.C. Steveraoa F.H. Ali.

P-S5-22- Rearing ofCerotoma arcuataOliv. (Coleoptera; Chrysomelidae) and its effiagnin
transmitting an isolate of cowpea severe mosaicsviF.J.S. Salas; M.M. Barradasd J.R.P. Parra.
P-S5-23- Incidence and dispersal of bean commonaimaand bearcommon necrotic mos:
potyviruses in bean fields of Castilla plains ofBp G. Cifuentes, S. Castro and J. Romero
P-S5-24-Epidemiology of chickpea chlorotic dwarf virusfaba bean and chickpea in Sudan: M
Hassan, G.A. Dafalla, J. Vetten and B. Gronenborn.

P-S5-25- Incidence and spread of lily symptomless and hipttle viruses in lilies in Tt
Netherlands: C.J. Asjes and G.J. Blom-Bamhoom.

P-S5-26- Incidence and spread of thrigmrne tomato spotted wilt virus in dahlia in ~
Netherlands: C.J. Asjes and G.J. Blom-Bamhoom.

P-S5-27-Studies on yield and virus infection of a garlatlection: 1. Camele, V. Candido, G.L. Ri
and V. Miccolis.

P-S5-28-Survival of tomato spotted wilt virus under coetitial climatic conditions: R. Gaborjar
G. Jenser and M. Graselli.

P-S5-29- Longevity of hibiscus latent ringspot népgs in seed of kenaf: C. Rubies-Autonell.
P-S5-30-The recent decrease of virus yellows of sugar beetiddle Germany: G. Proeseler,
Schliephake, P. Rucker and H. Hartleb.

P-S5-31-Epidemic outbreak of tomato spotted wilt viruspatato fields in the central region
Portugal: C. Serra.

P-S5-32- Vector dependency by viruses: insight uiias-mediated changes in host plants that &
vector performance: S.J. Castle.

P-S5-33-Cucumber mosaic virus in alternative pulse and ahpasture legumes: susceptibility
seed transmission: L.J. Latham, S.J. McKaddg R.A.C. Jones.
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P-S5-34- Quantifying the relationship between ssigd in narrow-leafed lupin and incidence of
cucumber mosaic virus: F.W. Nutter, Jr., E. Albentsl D. Gratz.
P-S5-35- Surveys of viruses affecting pepggagsicum annuum.Lin Tunisia: M. Mnari Hattab, K.

Ezzaier, K. Gebre Selassie, G. Marchoux and P. &ogn

AFTERNOON

13:30 — 15:30 Lunch and Poster Inspection
15:30 - 17:30 SESSION 6: Management and control strategies
Chairs: F. Ponz, H. Lecoq and S. Cohen

ORAL PRESENTATIONS:

15:30 — 15:45 Field expression, variability, andusi strain specificity of replicase gene-mediated
resistance to potato leafroll viruB:E. Thomas J.C. Zalewski, G.L. Reed, E.C. Lawson and W.K.
Kaniewski.

15:45 — 16:00 Strain structure of potato virus YWYP and its implications in the specificities of
PVY resistance in peppdf. Ponz

16:00 — 16:15 Inmunity of the transgenic C-5 plumn aphid-inoculation:M. Ravelonandro, T.
Malinowski, B. Zawadzka and R. Scorza.

16:15 — 16:30 Characterization of attenuated ergateviral cDNA of zucchini yellow mosaic virus
for cross protection in cucurbitd. Gal-On, Y. Wang, R. Chemo and G. Yarden.

16:30 — 16:45 Resistance to the causal agent gkdularant reversion disease and to its gall mite
vector provides effective control of these organianthe field, but for how long?A.T. Jones R.
Brennan, W. McGavin, L. Pullikanti, B. Fenton andlL&mmetty.

16:45 — 17:00 Optical barriers: an innovate IPMItémr the control of insects pests and virus
diseases in protected crops:Antignus, M. Lapidot and S. Cohen.

17:15 - 17:15 Development of integrated diseaseagement strategies for two non-persistenly
aphid-transmitted viruses infecting lupin cropsA.C. Jones

17:15-17:30 IPM and plant viruses: trying to fisquare peg into a round holé®:E. Irwin and

G.E: Kampmeier.

POSTER PRESENTATIONS:

P-S6-1- Capacity of an all-round protecting agenam integrated plant management strategy: A.E.

Wissing, R.A. Sikora and S.N. Irving.
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P-S6-2- Selection of resistanbeesaking strains of tomato spotted wilt tospovirust. Latham ar
R.A.C. Jones.

P-S6-3- Characterization of soybean mosaic viruest q@ooteinmediated resistance in transge
soybeans: F.W. Nutter, Jr., J.H. Hill, X. Wang aat. Eggenberger.

P-S6-4- Studies on the translocation of tomatotsdawilt tospovirus in potatoes: C.R. Wilson.
P-S6-5- Evaluation of refleéee mulching in combination with insecticide sprafgs control o
aphid-borne viruses of flower bulbs: C.R Wilson.

P-S6-6-Can pyrethroid and imidacloprid insecticides bedut control spread of cucumber mo
virus in Lupin?: D.J. ThackrayR.A.C. JonesA.M. Bwye and B.A. Coultts.

P-S6-7- Studies on the resistance ofucumis melcaccesion to watermelon mosaic Vi2isA.
Yassein, R. Camero, M.L. Gomez-Guillamoén and E. ibtwes

P-S6-8- Evaluation of fipronil for controlling tontaspotted wilt tospovirus transmissidai. Garzc
B. Diaz and A. Fereres.

P-S6-9- Barrier crops to control nqersistently transmitted viruses of pepper cropSpain: Y
Rieche and A. Fereres.

P-S6-10- Evaluation of elite breeding lines haviegistance to rice tungraruses: R.C. Cabunagi
E. Angeles, G.S. Khush, E.R. Tiongco and T.C.B.CkHor.

P-S6-11-Evaluation of transgenic winter wheat for resistaro barley yellow dwarf and wh
streak mosaic viruses: N.A. Bosque-Pérez, P.H. @ery Rohozinski, P.L. Mc@thy, J. Hanse
J.D. Ophus, P.J. Shiel and R.S. Zemetra.

P-S6-12- Eradication of tobacco rattle virus frooilssby growing weedree alfalfa: P.E. Thome
H. Mojtahedi, J.M. Crosslin and G.S. Santo.

P-S6-13- Viral diseases of grain crops transmiktedrthropods: L.T. Mishchenko, A.M. Silaye
G.V. Reshetnick and I. M. Plastun.

P-S6-14- Influence of aphid population dynamicsgotato virus Y dissemination in tomato crops:
J.R. Estévez, A. Carnero, A. Espino, E. Kiss ardh|ati.

17:30 - 18:00 Coffee Break
18:00 — 19:00 Discussion of Sessions 4, 5 & 6 arstd?s
19:00 — 19:30 General discussion and future prospects of plant virus epidemiol ogy
Chairs: R. Jones, M. Thresh, M. Irwin, F. Nutter and A. Fereres
21:00 Conference Dinner
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FRIDAY, APRIL 16

MINI SYMPOSIUM: LOCAL PROBLEMS RELATED TO INSECT-TR ANSMITTED
VIRUS DISEASES IN VEGETABLES: EPIDEMIOLOGY AND APPL ICATION OF
CONTROL STRATEGIES

9:30 - 10:00 Introduction
Whitefly-transmitted viruses
10:00 — 10:30 Virus transmitted by whitefly: tomatellow leaf curl virus (TYLCV).
Control strategies: M.I. Franco, A. Castillo-Gaajd. Donoso an&. Rodriguez Bejarana
10:30 — 11:00 Managing whiteflieB€misia tabaci)strain B in an agricultural system :
N. Toscang N. Prabhaker, S.J. Castle and T. Henneberry.
11:00 - 11:30 Coffee Break

Other insect-transmitted viruses

11:30 - 12:00 Thrips-transmitted viruses: tomaiotted wilt virus. Control strategies:
A. Lacasa Plasenciand J.A. Sanchez Sanchez.

12:00 - 12:30 Cultural control of insect-transetttvirusesy. Antignus

12:30 - 13:00 Resistance to aphid-borne virusegegetable cropdd. Lecoqg and M.
Pitrat

13:00 - 13:30 General Discussion
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OPENI NG ADDRESS
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THE PAST 100 YEARS IN PLANT VIRUS EPIDEMIOLOGY AND THE CONTINUING
ECOLOGICAL TRADITION.
THE ROLE OF THE ISPP EPIDEMIOLOGY COMMITTEE.

J M Thresh
Chairman of the Plant Virus Epidemiology Committee

The Plant Virus Epidemiology Committee of the tnstional Society of Plant Pathology
(ISPP) was established at the International CosgaésPlant Pathology in Munich, Germany, in
1978. The overall objective was to promote studieplant virus epidemiology and control and to
foster liaison and collaboration between virolagisind those concerned with animal and fungal
vectors. One of the principal incentives for fongithe committee was concern at the time that the
biology of viruses was being neglected or evenwkeimed by the advancing tide of biochemistry.

The main activity of the Committee has been ttidté a series of International Symposia
arranged by local organizers in different countri&ymposia have been held in Oxford, UK (1981),
Corowa, Australia (1983), Orlando, USA (1986), Mueitier, France (1989), Bari, Italy (1992),
Jerusalem, Israel (1995) and now Aguadulce, Spain.

During the current symposium there will be an offmrsiness’ meeting to discuss the future
activities of the Group and to nominate or elecesv committee and chairperson. The Committee
reports to ISPP Council which provides support batfar, little financial backing. A requiremerit o
ISPP Council is that the Committee includes repriedies from each geographic region.

The Aguadulce symposium is being held in the fiyedr of the 20th century and one year
after the 1998 commemoration of 100 years of Plardlogy. This provides an incentive to assess
the current status of plant virus epidemiology aondche of the main achievements of the last 100
years. It is also appropriate to consider the easfgmaterial being presented in 1999 in relatmn t
the main themes of previous symposia and to ealtieelopments in plant virus epidemiology.

Some of the topics to be considered will be tHéedint means of virus dispersal and the
diverse range of animal and fungal vectors involvéthis diversity and the need for a wide-ranging
ecological approach were appreciated at an eatyedtom studies on sugar beet curly top and other
viruses in the United States. An ecological tiaditwas established and can still be discerned,
although at times it has been tenuous and closgtiiaction.

This is no longer the situation, as evident frdma &bstracts submitted and the large number
and wide range of participants who have registéoedhe latest symposium. Clearly, plant virus
epidemiology thrives and much use is being madiéeihew techniques and innovations becoming
available. It is also apparent that solutionskaeiag found to the new and continuing problems that
affect a wide range of crops. Nevertheless, probleemain, especially in the tropics and sub-
tropics, as evident from the many presentationsvbitefly-borne viruses in parts of the Americas,
Africa and Asia, where it is particularly importatd increase food production in the face of
burgeoning human populations. Other issues reguaitention are the need to decrease the use of
pesticides and to consider the ecological implicetiof genetically modified organisms and the most
effective ways in which they are deployed. Thigpbasises the continuing role of epidemiology and
the challenges that remain as we move towardsdkecentury.
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ORAL PRESENTATIONS

ELECTRICAL ANALYSIS OF NON-CIRCULATIVE VIRUS TRANSM  ISSION

A. Ferere® and J. L. Colla®

@) Departamento de Proteccién Vegetal. Centro deoisrMedioambientales (CSIC). C/ Ser
115 Dpdo. 28006 Madrid, Spain.
@ Cyanamid Iberica S.A., Crop Protection Divisionadulid, Spain.

In recent years there has been aswmsrable effort to elucidate and understand
transmission mechanisms and relationships betwégm piruses and their insect vectors.
technique that has become essential in studieseonng the transmission mechanisms of |
viruses and the existing interactions within theeict-virushost plant pathosystyem is the elect
monitoring of insect probing and feeding behavior.

Non-ersistent viruses, are transmitted almost exablisiby aphids. This suggests
existence of one or more partant morphological, physiological or behaviouralts that separat
aphids from other insect vectors of plant virus&€ur laboratory has concentrated on the elec
analysis of probing and feeding activities of apk&ttors associated to the transmission of-non
persistent viruses. We found that acquisition oh-persistent viruses (CMV and PVY) occ
primarily during the last sub-phase 8)-of intracellular stylet punctures (= potentiabps), where
inoculation is achieved during the first sub-phéidel). Also, some aphid species display |
potential drops (pd-L), characterized by a spec#ib-pattern structure with a sub-phase
containing several archlets (3 or more at aboutz2fidquency). This type of pd-occurs mo:
frequently during the first brief superficial probes aitgl duration has been positively correlate
non-persistent virus transmission of CMV Ay gossypii Interestingly, pd- waveform has nev
been recorded in other groups of insect vectordiedusofar, such as whiteflies, leafhoppers
mealybugs.

In experiments carried out witfl. persicaesubjected to a 5min acquistion access perioc
PVY-infected pepper plant we observed that there wasgative correlation between the t
elapsed from théast intracellular puncture to the end of the greind the ability to transmit PV
This result indicates that virus inoculability begito decrease immediately after virus acquistia
it is very likely to happen as a result of aphitiaiies during stylet pathway (e.g. salivation).

We have also found thi. persicaesubjected to a 1h starvation period were ableddyre
a longer sub-phase 8-during their first intracellular puncture thansterved aphids. This differer
may explain why starvation increases the transprissate of norpersistent viruses. A simi
decrease in the duration of sub-phase I13 (anthénnumber of I8 pulses) has also been obse
for M. persicaeandA. gossypiwhen previously fasted aphids were allowegtoduce consecuti
potential drops within the same probe.

Finally, we found that the most efficient vectars PVY (M. persicaeand A. gossypii
produce a very long II-3 subhase and several pulses during their first pakmtiiop produce
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within the first probe. Conversely, poor vectoffstloe virus R. padiand S. avenag produced
potential drops with a very short 13 sub-phase ianmhiany cases absence of pulses. This diffedentia
behavior may explain at least partially differengesector transmission efficiency.

POTYVIRUS TRANSMISSION BY APHIDS: VIRION-HELPER COM PONENT-STYLET
INTERACTIONS

T.P. Pironeand R.Y. Wang

Department of Plant Pathology, University of Ketyid_exington, KY 40546, USA.

Potyvirus transmission involves the virion cappittein (CP) as well as a non-structural
protein “helper component” (HC). HC functions bytiag as a “bridge”, interacting with both virions
and the food canal of the stylets to allow retentad virions at a site from which they can be
inoculated. Ultrastructural and autoradiographicies have shown that transmission is associated
with retention of virions in the distal portion thfe food canal formed by the maxillary stylets.

Changes in an asp-ala-gly “DAG” sequence nearsthitace-exposed N-terminus of the CP
reduce or abolish transmissibility. Aphids fed mixtures of virions and functional HC retain in
their stylets virions with a DAG motif, but not ts® with a DAE motif. Dot-blot binding and
protein-blotting overlay assays reveal a corretatietween transmissibility of CP mutants and the
ability of the mutants to bind HC. Mutations inawighly conserved HC maotifs result in loss of HC
activity. A thr to ala mutation in a conserved Pitif results in loss of virion- binding abilityf o
HC, whereas a lys to glu mutation in the KITC meésults in inability of HC to be retained in the
stylets, but does not affect binding of HC to vir$o

Two other types of experiments also demonstrageirtportance to transmission of HC-
mediated virion retention in the stylets. Aphidattprobe through films of mineral oil either prior
or following acquisition probes seldom transmitgobo etch virus (TEV) and seldom retain virions
in the stylets. Aphids starved prior to acquisitexccess more often retain virions in the stylet$ a
transmit with greater efficiency than non-fastetlidp.

The effect of HC on the specificity and efficienafytransmission of TEV and turnip mosaic
(TuMV) potyviruses was studied with four aphid spsc HC fully functional ifMyzus persicagvas
not functional in two other species. This suggdktd constituent(s) of or in the food canal of
particular aphid species differ in the ability tadract with specific Hcs. This leads to differeqin
retention and subsequently transmission of spegdigviruses. The results of ongoing studies with
other HCs and other aphid species will be discussed
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MEDIATED TRANSMISSION OF ZUCCHINI YELLOW MOSAIC VIR US
AND OTHER POTYVIRUSES USING HELPERS
PURIFIED BY THE NI ?NTA RESIN

B. RaccahD. Kadouri, H. Huet, Y-H Peng and A. Gal-On

Department of Virology, Agricultural Research Orgation, The Volcani Center, Bet Dagan 50:
Israel.

The conventional method to obtain the helper campo(HC) protein waito separate it fro
virions by ultracentrifugation. Attempts to further purify or camtrate the zucchini yellow mos
virus (ZYMV) HC were mostly not successful. Thenef, an attempt was made to obtain a |

preparation of ZYMV-HC using the Rt-NTA resin. Histidine-tagged and non-tagged ZYMG

was found to bind to Mit-NTA resin. Purification of HC by this method wéest (23 h) an
efficient, yielding large amount of predominantiCH High titers of HC protein were also obtai
from plans infected with three other potyviruses [watermetoasaic virus Il (WMVII), papay
ringspot virus (PRSV) and turnip mosaic virus (TUNIV In contrast, the HCs of potato virus

(PVY) and tobacco vein mottling virus (TVMV) did nhbind to the NEH-NTA resn. All the HC:
that were purified by the Ri*-NTA resin were boundh vitro to membranélotted virions. Th
ability of Ni2+-NTA-HC to assist transmission was compared to thatramtay centrifugation. Ti

specific activity (rates of transmission as a fiorctof amount) of HC purified by the RIf-NTA
method were lower than those of HC obtained by rifegation. Helpers purified by the t
methods were compared for their ability to ass@nblogous and heterologous transmissic
potyviruses. Theignificance of these findings and the potentfathis method for studying HC
different potyviruses is discussed.

MOLECULAR MECHANISMS OF CAULIFLOWER MOSAIC VIRUS AP HID
TRANSMISSION: UNRAVELLING INCREASING COMPLEXITY

S. Blang E. Hebrard, R. Froissart and M. Drucker

Station de Pathologie Comparee, INRA-CNRS, 30 3&@atSChristol-les-Ales, France.

Cauliflower mosaic virus (CaMV) is transmitted laphids in a nomiruclative manne
Efficient transmission is dependent on the presesfca non structural, virusncoded protei
designated aphid transmission factor (ATF). Thd=Ad the product of the virus gene Il and h
molecular weight of 18 kDa. Though a large nundfguroperties have been described for the ,
the complete picture dfs mode of action remains unclear. The CaMV dgémpeoduct accumulat
in infected plant cells as a highly organized “gayatalline structure” which was proposed to
reservoir wherefrom active ATF can be solubilizethe C-terminus of the ATF mides a stror
and specific interaction with the virions and tiriseraction was demonstrated to be necessa
successful aphid transmission. In addition the A&R form a highly stable complex with cell
microtubules in plant, insect and mammal@ells but, unfortunately, the role of this compie the
process of CaMV aphid transmission is not undetstoo

Recent data further illustrates what seems to bevangrowing complexity in the molecu
mechanisms of the CaMV aphid-transmission.
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1 - The ATF-virion binding was found to be mediatgdan additional component, being the product of
the CaMV gene Il (PIIl). PlIl was demonstratedinteract, via two distinct domains, with both the
ATF and the purified virions, thus putatively bridg between the two.

2 - The ATF-PllI-virion complex is to be assembbaxtording to a precise sequence in order to balaphi
transmissible. An ATF-PllIl complex does not assie aphid transmission of purified virions
whereas the ATF alone can assist transmission pfeformed Plll-virion complex. A model
presenting PIIl as a factor regulating the actietyhe ATF will be discussed.

3 - Finally, we will present preliminary evidencasggesting that the CaMV ATF requires at least one
additional, yet unidentified, function for mediainirus transmission by aphids.

GEMINIVIRUSES: INTRACELLULAR PATHWAY AND TRANSPORT
SITES IN THEIR INSECT VECTORS.

V. Medind?, K. Theodoridi€ and P.G. Markhaffi

mUniversity of Lleida, Departament de Produccio Magé Ciencia Forestal, Avda Alcalde Rovira
Roure 177, 25198 Lleida, Spain.

(Z)Department of Virus Research, John Innes Centreyidb Research Park, Colney, Norwich NR4
7UH, UK

Specific species of leafhoppers, whiteflies andeahopper are all vectors of geminiviruses.
Vectors of one virus are usually restricted to g®edén one genus; often only a single species.
Geminiviruses are single-stranded DNA viruses wlaiddh transmitted in a circulative and persistent
manner. The transmission process is partitionea uptake, acquisition, retention and inoculation
and each stage is influenced by a number of intierec Cicadulinaleafhoppers transmitting maize
streak virus (MSV) have a barrier to acquisitiomtcolled by a single dominant sex-linked locis.
mbila populations have been bred which exhibit thesengiypes. In contrast, all geminiviruses in
the Begomoviruggenus are transmitted Bemisia tabagithe tobacco whitefly, but some of these
viruses can be acquired non-specifically by aphits other genera of whiteflies, but not transmitted
In both leafhoppers and whiteflies the filter ch@mbppears to be the site of transmembrane passage
between gut lumen and haemolymph.Clmmbilg the most efficient vector of maize streak virine
virus is endocytosed into receptosomes and tratexpaio the basal membrane; once in the
haemolymph the virus circulates to the salivaryndiawhere the particles are absorbed into specific
cells, ultimately for inoculation in the saliva. hi§ insect pathway has been elucidated using
immunogold labelling for examination by electroncnoiscopy of virus particles in vector and non-
vector insects and insect non-transmissible isplates well as with different combinations of virus
and vector species.

COAT PROTEIN GENE REPLACEMENT RESULTS IN WHITEFLY-T RANSMISSION OF
AN INSECT NON-TRANSMISSIBLE
GEMINIVIRUS ISOLATE

P. HofefY, M. HohnléY, 1.D. Bedford®, P.G. Markhart? and_T. Frischmuf®
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mBioIogisches Institut, Lehrstuhl fir Molekularbigiie und Virologie der Pflanzen, University
Stuttgart, Pfaffenwaldring 57, 70550 Stuttgart, iGany.
(Z)Department of Virus Research, John Innes Centrme@d.ane, Norwich NR4 7UH, UK.

Gemiviruses are transmitted by whiteflies, leafiens or treehopsr The whitefly speci
Bemisia tabaci(Gennadius) is the most efficient vector of mersbef the genudBegomovirus
(previously known as subgroup 1ll). The majorifyneembers of this genus have bipartite genc
(DNAs A and B). Abutilon mosaic virus PMV), a bipartite geminivirus, was acquired but
transmitted byB. tabaci In contrast, Sida golden mosaic virus (SiGINIg), a closely relate
geminivirus, was acquired and transmitted effidiebly B. tabacito various host plants. The c
protein of AbMV was replaced with that of SIGM®e. The resulting chimeric AbMV was acqui
and transmitted bB. tabacj indicating that determinants for transmissiorBoyabaciare located ¢
the coat protein.

SEX-MEDIATED TRANSMISSION AND PROPAGATION OF TOMATO
YELLOW LEAF CURL GEMINIVIRUS BY WHITEFLIES

H. Czosnekand M. Ghanim

Department of Field Crops and Genetics, The Ottobig Center for Biotechnology in Agricultu
The Faculty of Agriculture, The Hebrew UniversitifJerusalem, Rehovot 76100, Israel

The possibility that tomato yellow leaf curl virgEYLCV) is transmitted among whitefli
during sexual intercourse was investigated. Mébas were fed for 24 h on infected plants v
mixed with an equal number of non-viruliferous féesaandallowed to feed on artificial diet throu
membranes for various periods of time (4 h to 48 Tihe females were then tested individuall
the presence of TYLCV by PCR. The percentage wiafes that acquired the virus increased
time, reaching ugo 50% of the individuals after 48 h. In the reoigal experiment TYLCV we
transmitted by viruliferous females to males. TXL@as not transmitted to insects of the same
The insects that have acquired TYLCV from theirusdpartners were able tofect tomato plan
with an efficiency of up to 30% using one inseat pant.

The effect of sexual transmission of TYLCV on thgremd of the virus in a white
population was tested. Three pairs of viruliferénsects were mixed with 200 non-vifarous
individuals picked from the insect colony (aboud hales, 2/3 females) and fed on artificial
The entire population was analyzed during repestdependent trials. The results showed the
number of viruliferous insects increased withe reaching more than 50% of the population,es
as well as females, 8 days after the experimertesta

The contribution of sexual transmission of TYLCYV iimsect populations to infection
tomato was studied by mixing three pairs of viedifus insects with 200 nadiruliferous insect:
After 48 h on atrtificial diet, groups of 3 inseetere picked randomly and were caged each v
tomato test plant. Observation of symptoms andffon blot analyses indicated that the numb
infected plats was about 60% higher than the number of pldras should have been infecte
sexual transmission of the virus did not occur.
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Considering the deleterious effects of TYLCV ors ithitefly vector, transovarial
transmission and sex-mediated spread of this wiruissect populations, we consider TYLCV to be
primarily a sex-transmitted pathogen of whiteflies.

INFECTION OF TRANSMITTING AND NON-TRANSMITTING THRI PS BY TOMATO
SPOTTED WILT VIRUS

T. Nagata, R. Goldbach and D. Peters

Department of Virology, Wageningen Agricultural Meisity, Wageningen, The Netherlands.

Tomato spotted wilt virus is transmitted biolodigeby some thrips species. Only three
stages, the two larval stages and the adults,dagulants and are thus involved in the transmission
of this virus. The larvae acquire the virus, wiasrthe adults cannot do so. After acquisitiorvdar
in the end of the second stage and adults canntitithe virus. When young first instar
Frankliniella occidentalislarvae acquire the virus, 70 to 80 % of the seiade larvae can transmit
after replication of the virus during a latent périwhich is temperature-dependent. Analysis of the
transmission competence and infection of the thsipswed that. 50 % of the thrips which have
ingested virus can transmit it. The virus can btedted in these thrips by ELISA, but also in 20-25
% of the non-transmitters. The transmitting thrgasry usually a higher virus load than the non-
transmitters. No virus is detected in the reghefnon-transmitting thrips.

Analysis of the midguts df. occidentalislarvae reveals that all larvae are infected twgsda
after an acquisition access period of 16 hourse firkt infections were observed in the epithelioim
the first midgut region and spread then to the erngic muscle tissues of the first region and
subsequently to the middle and posterior regionthé adult stage, infections were also discerned i
the foregut. After becoming adult, the virus conlullonger be observed in the midgut epithelium.
The level of midgut infection varied considerabbtween the different individual thrips. The virus
could also be detected in the salivary glands. glhads of those which transmit were thoroughly
infected. The infection in glands is restrictecatemall area in non-transmitting thrips or coudd n
be detected. The various levels of midgut andvaafi gland infection after pupation explain the
ELISA results.

The results presented showed that the infectiolarofie does not necessary result in virus
transmission. This conclusion was supported bgraalysis of the transmission of a TSWV isolate
with a defective interference RNA. The midgut28f% of the larvae were infected 96 hours after
acquisition. After becoming adult, none of thevésr could transmit and only traces of the infection
could be observed in the midgut muscle cells.

The drastic renewal of the midgut during pupatiesults in an almost complete elimination

of the virus from the midgut. As the thrips isaltbd transmit directly after pupation, we conclude
that the virus has to reach the salivary glandsriegiupation to become infectious.
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POSTER PRESENTATIONS

PLUM POX VIRUS HELPER COMPONENT: MOLECULAR INTERACT IONS WITH
COAT PROTEIN AND SYNERGY WITH POTATO VIRUS X

S. Yang and M. Ravelonandro

Station de Pathologie Végétale, INRA-Bordeaux, BBB383 Villenave d'Ornon, France.

Helper component (HC-Pro) of potyvirus is a virenhcoded nomstructural an
multifunctional protein. For aphid transmissiohjs believed that H@®ro acts as a bifunctiot
molecule of which one domain binds to the viriontsat protein (CP) and the other one to a
stylet receptors. Some motifs involved in suchrdaraction have been proposed for both PC-
and CP proteins. In order to téstvitro interactions between the H&ro and the CP of plum p
virus, we have introduced some mutations into thesgifs, for instance: “KITCS“EITC” and
“PTK” >“PTE” for the HC-Pro protein and “DAG>“ADAG” for the CP protein. The mutated HC
Pro genes were cloned into the PVX vector and egeck transiently ilNicotiana benthamiana
However, the wild-type and the mutated CP prote&iese cloned into af. coli expression vect
and produced b. coli expression system.

The interaction tests using the “protein blottmgerlay technique” demonstrated a di
interactionin vitro between the H®ro and CP of PPV. The two mutations in “K(E)IT&#c
“PTK(E)” motifs have no evident effects on thisdrdction. A truncated HC-Pprotein having it
amino acid sequence located between the KITC arid mdtifs showed also its interaction w
wild-type CP protein. Further analyses with otb@nstructions are being done.

The biolistic inoculation oN. benthamianar N. clevelandiwith recombinant PVX carryir
wild-type HCPro gene led to stem and leaf necrosis, and firnialiye death of the diseased ple
These symptoms are much more severe in comparighrihese of wildtype PVX in these plan
This observation suggests that the A@-protein would be the only viral product respblesfor the
observed synergy between PVX/potyvirus in the sgmpéxpression. However, the introductio
the two mutations into HC-Pro gene led to the @dsts capacity in inducing theysergistic effect
when it is expressed transientty vivo by the PVX vector. Observations concerning twahafs:
aspects will be discussed.

STUDYING THE GENETICS OF VIRUS TRANSMISSION: DEVELO PMENT
OF GENETIC SYSTEMS FOR LEAFHOPPERS

K. Theodoride?, A. Seckef”, V. Medina?, I. Bedford" and P. G. Markhafh
WDept of Virus Research, John Innes Centre, Noniebkearch Park, Colney, Norwich NR4 7!
UK.

@yniversity of Lleida, Dept de Produccio Vegetal ieficia Forestal, Avda Alcalde Rovifoure
177, 25198 Lleida, Spain.
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Leafhoppers (family Cicadellidae) are amongst thest important virus vector groups,
particularly in tropical and subtropical regionDespite the economic damage that they cause
however, little is known about their genetics amel genetic basis of virus transmission. Our stidie
have focused on two leafhopper species, the maitov®f maize streak virus (MSV) in Africa
Cicadulina mbilaand the green leafhopper of ridephotettix virescenghe main vector of rice
tungro disease (RTD) in South East Asia. Thesedystems represent two of the main modes of
virus transmission by leafhoppers: circulative M8V and semi-persistent for RTD.

We have been able to confirm and follow up theeexpents first carried out by H.H. Storey
in the 1920s, which identify a single sex-linkedus that controls the ability &. mbilato transmit
MSV. A rapid, PCR-based method was developed ébeading virus circulation, and thus reliably
scoring different phenotypes. The effects of défé genotypes of the locus, that we named storey
(sto) on the phenotype of the insect and virusutaton will also be discussed.

In N. virescenswe have studied a number of colour mutants amabkshed a system of
visible markers to facilitate genetic studies. Peblems and current progress with the system will
be discussed.

APHID TRANSMISSION AND LONG-TERM ABSENCE OF SWEETPO TATO FEATHERY
MOTTLE VIRUS IN SWEETPOTATO

T. AlicaiV, v. Aritua®and R.W. Gibsof?

WNamulonge Agricultural and Animal production resdarnstitute (NAARI), P.O Box 7084,
Kampala

@Natural Resources Institute, University of GreemwiCentral Avenue, Chatham Maritime, Kent,
ME4 4TB, UK.

Sweetpotato virus disease (SPVD) is a complexadiseesulting from infection by the aphid-
borne sweetpotato feathery mottle virus (SPFMV) dredwhitefly-borne sweetpotato chlorotic stunt
virus (SPCSV). Aphid transmission and retentionSHFMV in sweetpotato were tested in a
screenhouse during 1996 and 1997. Two sweetpataltivars, Tanzania and New Kawogo;
moderately resistant and resistant to SPVD, res@gt were used. SPFMV alone had only a low
mean virus titre (0.22; healthy control = 0.10)bioth sweetpotato cultivars, became increasingly
difficult to detect in plants of these cultivarsdanwas seldom acquired by aphids. However, this was
not apparent in plants also infected with SPCSWeske SPVD-affected plants then had a high mean
SPFMV titre (1.84; healthy control = 0.10), appelan@able to eliminate SPFMV and provided good
sources for aphids to acquire.

VECTORIAL VARIABILITY AMONG POPULATION OF FRANKLINIELLA
OCCIDENTALIS POPULATIONS TRANSMITTING TOMATO SPOTTED
WILT VIRUS AND THE PATTERN OF VIRUS SPREAD IN LETTU CE
FIELDS IN ISRAEL

A. Kritzman, N. Ganaim, A. Gera and B. Raccah
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Department of Virology, Agricultural Research Orgation, The Volcani Center, Bet Dagan 502
Israel.

Five thrips populations, three from Bet Dagan (BBD-P and BDMan) and two from tF
Arava (AR-S and AR-Pwere compared for their ability to transmit selésolates of tomato spott
wilt virus (TSWV). Thrips larvae were placed ofidatedDatura stramoniunfor acquisition acce
feeding. Then, after the completion of their depehental cycle the insects were placedPetunia
or Emilia leaf discs for a subsequent inoculation accestirfge Virus presence was ascertained
visually and by ELISA. The most efficient thripspulation was BOMan, transmitting a TSW
from Pittosporum tobiraat 83%,from Anemone coronariat 45%andfrom tomatoat 89%. The tw
other thrips populations from Bet Dagan (BD-1, Bptransmitted the TSWV isolates from pej
andHippeastrumat 26 and 10% efficiency, respectively. The RRpopulation transmitted the se
isolates at 14 and 10%, respectively, while the $\Riiled to transmit either TSWV isolate. Tf
results provide evidence for intra-specific vaoatin vector competence.

Natural spread of TSWV was estimated by periodicahitoring of infection in commercia
lettuce plots. Spread seems to reflect the madmitd the thrips population. The incidence ofpk
was determined by exposure of colored sticky tiapsxperimental plots. The spatial distributiol
the infection suggested a clustered gratt The reasons for the overall low rate of itiet (5%) ir
the field are discussed.

TRANSMISSION OF TOMATO SPOTTED WILT TOSPOVIRUS
BY THRIPSTABACI POPULATIONS AND DETERMINATION
OF THE MEDIAN LATENT PERIOD

E.K. Chatzivassilio?, N.I. Katis? and D. Petef?

WDepartment of Plant Pathology, Aristotle Universifpessaloniki, Greece.
(Z)Department of Virology, Wageningen Agricultural Meisity Wageningen, The Netherlands.

The transmission efficiency of TSWV Bhhrips tabacipopulations cdécted on leek ar
tobacco was studied using leaf discs fremhybrida,D. stramoniumor N. tabacumcv Basma:
Adult thrips of arrhenotokous populations Df tabacicollected from infected tobacco in the fi
were highly infectious (up to 48%). The#wips were also efficient transmitters when kep
tobacco in the laboratory; transmission rates @&B. Thrips of an arrhenotokous leek popul:
were poor transmitters; reaching rates of 3%. rdpngmission was obtained in tests witklbtokou
populations from leek.

The latent period of TSWV was studied using .atabacipopulation from tobacco. T
majority of thrips started to transmit after becognadult. The median latent period gpPvalues
found for the adult stage of both sexes, decreas#tdincreasing temperatures. ThesbRalue:
were 350, 278 and 220 h for males, 404, 310 andh2i#6 females, and 377, 300 and 238 h fo
total population of thrips when kept during the Wéhexperiment at 20, 24 and 2, respectivel
The transmission rates were also positively correlatét these temperatures. These rates wel
56 and 62% for males, 46, 67 and 68% for females 54, 63 and 66% for the whole population.

The number of thrips which transmitted TSWV awvdar was too low to calculate §fwith
confidence. The percentages of larvae that tratemniTSWV decreased with increas
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temperatures. They were 17, 11 and 7% for malgs5 2and 5% for females, 28, 8 and 7% for the
whole population at the respective temperaturebes@& results indicate that the time interval for
larvae between becoming infectious and pupaticsmialler at higher temperature, hence a smaller
chance to transmit.

MINERAL OIL EFFECT ON MYZUSPERSICAE PROBING BEHAVIOR AND
SUBSEQUENT POTATO VIRUS Y ACQUISITION FROM PEPPER PLANTS

J.L. Collaf” and A. Fererd?

Wcyanamid Ibérica, S.A. Apdo. 471, 28080 Madrid,iBpa
@Departamento de Proteccién Vegetal. Centro de @isndedioambientales (CSIC). C/ Serrano
115 Dpdo. 28006 Madrid, Spain.

The probing behavior ofyzus persica&sulzer (Homoptera: Aphididae) on pepper plants
treated with a paraffinic oil was studied using edactronic monitor (EPG technique). With this
device, extracellular stylet pathway (waveform Gswdistinguished, as well as short intracellular
punctures (waveform pd). The intracellular phat¢hese pd waveform comprised three different
subphases: 111, 112 and 13, the last of them datesl with non-persistent virus acquisition.

The probing behavior d¥l. persicae individuals was recorded during 5 min of accesthe
same pepper leaf before and after treatment witaffidc oil. Aphids showed a much longer pre-
probing time and produced fewer probes after ehttiment, although the mean duration of probes
was not different. Also, the application of oiktdted in a decrease of the number of brief puestur
(pds), although their mean duration remained similmterestingly, the first pd was significantly
shorter when produced after oil application. Tthiference could be explained by a decrease in
subphase 113 duration and in the number of typicddes recorded.

In a different set of recordd). persicaeindividuals were recorded during PVY acquisition
from an infected pepper plant before and afteapjlication. Acquisition was artificially interrtga
after the first intracellular puncture (pd) occuarreAphids were inmediately transferred to indivatiu
test pepper seedlings, that were checked for \imtection 30 d later using ELISA. Previous
observations were confirmed: pre-probing times wkmeger and pds were shorter after oil
application. Again, a decrease in |13 duration wesponsible for the shorter pds. PVY transmission
efficiency was much higher when the virus sour@nphlas not treated with oil (45% vs. 10%).
Behavioral variables from aphids that transmittedYPwere compared with those from non-
transmitters. No correlation between aphid behadlicing PVY acquisition and subsequent virus
transmission could be found. These results sugipest although some behavioral changes are
induced by oil application, non-behavioral factare mainly responsible for the inhibitory effect of
mineral oils on non-persistent virus transmission.

CORRELATION BETWEEN WHITEFLY FEEDING BEHAVIOR
AND TOMATO YELLOW LEAF CURL VIRUS TRANSMISSION

Y.X. Jiang", C. de Bla?, L. Barrio$® and A. Fereré®
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WDepartamento de Proteccién Vegetal, Centro de @Gisidedioambientales (CSIC). c/Serrano
Dpdo, 28006 Madrid (Spain).

@Departameto Proteccion Vegetal, Centro de Investigacion ©emica (INIA). Ctra. de L
Corufia, Km. 7.5, 28040 Madrid (Spain).

®Centro Técnico de Informatica (CSIC), c/Pinar 18)@ Madrid (Spain).

The feeding behavior of the whiteffemisia tabaciGennadig (Homoptera: Aleyrodida
was monitored using the Electrical Penetration GrépPG) technique during the transmissio
tomato yellow leaf curl geminivirus (TYLCV).The behavior of individual viruliferous whitefli
was recorded on two-leaf stage tomato test playtsopersicon esculentumMill cv. “Riofuego”). A
total number of 2138vhitefly individuals were recorded on single telstns using inoculation acct
periods that ranged from 3.5 to 14 hours. Subs#qU¥LCV infection in these test plantsas
checked 3-4 weeks later by symptom observationcamfirmed by enzyméinked inmunosorbe
assay (ELISA). Different EPG waveform patterngviously correlated with behavioral event
aphid studies, were measured: waveform C (intereell stylet pathway), waveform E(pd)
(salivation into phloem) and E(pdjingestion from phloem).

Individual recordings were classified into four egdries depending of the wavefol
observed: Group 1, with recordings including ongweform C (pathway), assoaat with a residu
2.4% (2 out of 83) TYLCV transmission efficiencypgp 2, recordings showing stylet pathway
a single E(pd) waveform, with 7.7% (2 out of 27) transmissioniaéincy; group 3, recordin
showing stylet pathway and a single E¢p#l)E(pd} waveforms, that achieved a 23.4% (11 ol
47) transmission efficiency; and group 4, recordiimrluding pathways followed by several E¢pd)
+ E(pd} patterns, associated with the highest transmissfiiziency (37.5%; 21 out of 56).

A total of 16 different behavioural variables werdroduced into a stepwideckwart
logistic regression model to determine which onesewnost related to TYLCV transmission. E
variables were selected as being those associatiedrWLCV inoculation. Amonghem, the tot:
duration of E(pd) was the most significant variabl® €0.002, positive relationship) associate
transmission.

A strong positive correlation was established leetwthe number of E(pdand TYLCV
transmission efficiencyr{=0.99, P0.003), as well as between the total duration qidlz(anc
TYLCV transmission efficiencyr(=0.89, P-0.056). Furthermore, 1.8 min. was the minimum
threshold obtained for a succesful phloem inocoitaticcess period (E(pdl) Implications of thes
results for persistent virus transmission by whgsfwill be discussed.

HELPER COMPONENT MUTATIONS IN TWO NON-CONSERVED
RESIDUES ARE ASSOCIATED WITH LACK OF APHID TRANSMIS SIBILITY
OF A PEPPER POTATO VIRUS Y ISOLATE.

C. Llave, B. Martinez-Garcia, P. Gonzalez-Jara, DiRz-Ruiz and D. Lépez-Abella

Departamento de Biologia de Plantas. Centro destigaciones Bioldgicas (CSICE/ Velazque
144 Dpdo. 28006 Madrid. Spain.
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Potato Virus Y (PVY) is the type member of the geRotyvirus(family Potyviridag, the
largest group of RNA plant viruses. PVY isolatefecting pepperGapsicum annuurh.) have been
classified into three pathotypes (0, 1 and 1-2e8asn their ability to overcome certain resistance
genes to PVY infection.

Non-persistent aphid transmission of potyvirusurezp, in addition to virions, a virus
encoded non-structural protein, “helper compong€H(C), which is essential for virion retention in
the stylets of the aphid. This protein is con®deio act as a bridge between the coat protein ¢CP)
the virus particle and a putative receptor in tphhid mouthparts. A number of potyvirus strains
which are non-transmissible by aphids due to altera in the amino acids sequence of the HC have
been reported so féPirone & Blanc, 1996Annu. Rev. Phytopathd4, 227-247).

The aphid transmission properties of a pepper HAStfate of pathotype 1-2 has been
characterized. PVY 1-2 was not transmitted in ptarplant experiments, although purified virus
particles were readily transmitted when supplentemiéh heterologous HC of the transmissible
isolate PVY 0 AT through membrane acquisition assaydicating that its CP was functional in
transmission. Analysis of the PVY 1-2 HC gene sempe and comparison with that of PVY 0 AT
revealed nineteen nucleotide differences but onty derived in amino acid changes, one of which
induced a change of charge. Neither of these wn@acid changes did occur inside the cysteine
rich domain nor did they coincide with conservedtifsmf the HC protein known to be involved in
aphid transmission and present in all potyvirugeswn so far. However, both changes are located
in highly conserved positions among PVY strains.

POTYVIRUS HELPER COMPONENT GENE REPLACEMENT:
EFFECTS ON INFECTIVITY AND APHID TRANSMISSIBILITY.

B. Martinez-Garci@, C. Llavé”, M.R. Fernandé?, J.J. Lépez-MoyR, J.A. Garci€,
T. Orerd®, J.R. Diaz-Rui?’and D. Lépez-Abell@

mDepartamento de Biologia de Plantas. Centro destigaziones Bioldgicas (CSIC). C/ Velazquez
144 Dpdo. 28006 Madrid, Spain.

(Z)Departamento de Biologia Molecular de Plantas. iGeiMacional de Biotecnologia (CSIC).
Campus de la Universidad Auténoma. Cantoblanco Dp8@49 Madrid, Spain.

®\iveros ORERO S.A. Apdo. 9, Dpdo. 12400 Segorbest€ln. Spain.

Plum pox potyvirus (PPV) causes important diseasestone fruit trees. In nature,
potyviruses are aphid-transmitted in a non-pensisteanner with at least two virus-encoded proteins
involved in the process: the helper component (l46J the coat protein (CP). Besides aphid
transmission, HC is a multifunctional protein whiblas been shown to be required in several
processes involved in viral infection.

It has been reported that HC of some potyvirusas gromote the heterologous aphid
transmission of some other members of the groupe have analyzed the aphid transmission of a
non-transmissible natural Spanish isolate of PPRMB.3) harboring a deletion of 15 amino acids at
the N-terminus of the CP which affects the DAG rhiotvolved in aphid transmission. Also a NAT
variant of PPV with the same deletion describedP®B¥ 3.3 obtained by mutagenesis of a full-length
cDNA clone of the PPV Rankovik genome was usedtfmmsmission experiments. Both purified
viruses were readily transmitted by aphids if theye supplemented with purified HC obtained from
a transmissible potato Y potyvirus (PVY 0 AT), irembrane acquisition assays. In order to test
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further this heterologous system, we have congtduathimeras bgxchanging the HC of Ranko'
PPV for that of PVY in the fullength PPV Rankovik cDNA clone. Two different ctrastion:
were done: one using the HC gene from the trangmésBVY 0-AT and another with a naphic
transmissible PVY 0-NAT HC gene. PVY AT and PVY 0 NAT HC proteins differ in only o
aminoacid change which has been shown to be involvettiénlack of PVY 0 NAT HC activit
The chimeric cDNA clones, under the control of tailiflower mosaic virus 35S promoter, w
directly inoculated omNicotiana benthamianandN. clevelandiiplants. The effects of the prese
of the different PVY HC on infectivity and aphidtrsmissibility of PPV will be presented.

This work was supported by grants from CAM 07B-00297 and CICYT BI098-0849
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NON-PERSISTENT AND SEMI-PERSISTENT VIRUS DETECTION IN SINGLE APHIDS
BY SQUASH CAPTURE-PCR.

0. Esteba?, A. OImos?, C. Marroquif’, C. Varver?, A. Hermoso de Mendo%3
M.T. Gorris¥ and M. Cambr&

mDepartamento de Proteccion Vegetal y Biotecnoltggaituto Valenciano de Investigaciones
Agrarias (IVIA). Apartado oficial, 46113, Moncad&alencia, Spain.(z)Laboratory of Virology,
Benaki Phytopathological Institute, 2, Ekalis $4561 Kifissia, Greece.

Squash capture-PCR (SC-PCR), a variant of priptuca-PCR technigue (Olmast al,
1996; Nucleic Acid ResearcRB4, 2192-93), has been applied for virus detectionimgle aphids.
This method allows the immobilization of viral tatg on Whatmann 3MM paper by squashing the
aphids, their storage at room temperature and selgath Triton X-100 prior to amplification by
PCR without a preliminary viral nucleic acid extian. This system of sample preparation coupled
with a combined assay of reverse transcription hechi-nested or nested-PCR or PCR-ELISA,
allowed the detection of targets from differentases of non-persistent viruses (plum pox-PPV and
potato virus Y-PVY potyviruses) and the semi-peesit citrus tristeza closterovirus (CTV) in
several aphid species regardless of their trang@misfficiencies. The aphid species tested were
Myzus persicaeAphis gossypjiHyalopterus pruniand the non-stone-fruit-tree-colonizing species
Aphis nerii for PPV; M. persicaefor PVY and Toxoptera citricida Aphis gossypii Toxoptera
auranti, Aphis spiraecolgA. neriiandH. pruni(non described as a CTV vector) for CTV.

The method also made possible the simultaneoestiat and typing of different aggressive
(M) and common PPV isolates and the discriminatietween aphid and non-aphid transmissible
(NAT) PPV isolates from single aphids. The segtiegaof different isolates from a mixture by a
single aphid was confirmed.

The SC-PCR technique offers a new, simple anduusedl for studying the mechanism of
acquisition and location in the vector of both seamd non-persistent viruses. In addition, the
success in amplifying viral targets from pre-sqeakhtephids captured in nature opens new
possibilities for plant virus epidemiological stasli
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DETECTION AND DIFFERENTIATION OF STRAINS OF CITRUS TRISTEZA VIRUS
BEING TRANSMITTED IN FLORIDA SINCE THE ESTABLISHMEN T OF TOXOPTERA
CITRICIDA (KIRKALDY), THE BROWN CITRUS APHID

H. Gené”, K L.Manjunatt®, S. Halbert?, L. Browr®, B. CevikY,
R.F. Leé”and C.L. Niblet®

Dplant Pathology Department, University of Flori(6, Gainesville, FL 432611-0688Division
of Plant Industry, Florida department of Agricutuaind Consumer Servicé¥Citrus Research a
Education Center/UF/IFAS, Lake Alfred, FE"82®. USA.

Citrus tristeza virus (CTV) occurs in most citrusgucing regions of the world, and it is
most serious viral pathogen of citrus. With theerg establisment of the brown citrus aph
(BrCA) Toxoptera citricida its most efficient vector in Florida and the @aean Basin countrie
the impact of CTV in the region is likely to incesa Since CTV is known to occur frequently
mixture of several stias, the strain complexity also is likely to inceea The undetected mit
populations can be important to disease manageraspgcially in nurseries and mild strain ¢
protection situations. These minor populations nb@gome major populations umdehange
environmental conditions, or as a result of gnadiict transmissions. Hence, detection
awareness of these minor populations of CTV striginery important.

Surveys were conducted and citrus samples takspecific areas both prior sind following
the establishment of the BrCA. The method usedsfmin differentiation was based on m|
sequence variations that are conserved in thecdcppstein genes (CPG) of different strains of (
and the ability of our strain specific prob&sdetect and differentiate them. The CPGs agel
genomic segments were amplified by reverse trgoisan/PCR, and probed directly, or they were T
A cloned (Promega) and the clones separated andtaireéd in single bacterial colonies. Tt
clones were then screened with strain-specific ggdly using either PC&mplification of the CPG
or by direct colony lifts.

Probing of CPGs amplified by PCR from CTiMected trees has enabled the detection
to four strains of CTV infecting the samedr However, when only a single probe reacts thi¢
PCR product, it is not clear whether that treenfedted with that single strain of CTV, or whe!
minor populations of CTV strains are present beltwe level of detectability by dot b
hybridizaion. Cloning the PCR products of CPGs from indelctissue and then screening of se'
clones by hybridization revealed that frequentigréhare minor populations of CTV strains pre
in infected trees. This approach, as confirmedsbguencing, ignore sensitive than previc
approaches for detecting and differentiating strasfi CTV, and it has the added advantag
providing clones of the minor populations for clwesization and further elucidation of the divey
of CTV. These methods erlel us to demonstrate the presence and movemestewf pittin
strains of CTV previously undetected in Floridag avhich now present a significant threat to c
production in Florida and throughout the Caribbe@gion, especially with the widespr
establishment of the BrCA throughout the region.

45



ANALYSIS OF THE GEOGRAPHICAL DISTRIBUTION OF COTTON
LEAF CURL DISEASE-ASSOCIATED BEGOMOVIRUSES IN PAKIS TAN

S. MansodP, M. Hassaift, S.H. Khaf, A. Bashif”, Y. Yusuf”, K.A. Malik®,
R.W. Briddot? and_P.G. Markhaffi

WNational Institute of Biotechnology & Genetic Engaring, Faisalabad,Pakistan.
@30hn Innes Institute, Colney,Norwich,UK.

Leaf curl disease of cotton in Pakistan is assediavith a number of different species of the
genusBegomovirus Primers and probes specific for these virusag weveloped for their detection
by PCR and dot-blot hybridization, respectivelyan®les of infected plants were collected from
cotton growing districts of the Punjab where theedse is causing major yield losses. Infected
samples were also collected from cotton grown i $indh, where the disease has only recently
arrived, as well as from Balochistan and North WesFrontier Province. Samples were tested for
the presence of these viruses to determine thahilition in the field. Infection by Begomovirsse
correlated with the presence of disease symptortieifield. Multiple infection with more than one
Begomovirus was detected in most of the sampleswehier the viruses were also found in single
infections with similar symptoms. The role of nipik infection in the evolution of these viruseslan
their temporal and spatial distribution in the ootgrowing areas of Pakistan will be discussed.

GENETIC DIVERSITY OF RICE TUNGRO SPHERICAL VIRUS IN TUNGRO-ENDEMIC
PROVINCES OF THE PHILIPPINES AND INDONESIA

0. Azzan!, Ma L.M.Yambad&’, M. Muhsir?, K.L. McNally'”
and K.M.L. Umadhay’

Winternational Rice Research Institute, P.O. Box, 988nila 1099, Philippines.
@Research Institute for Food Crops BiotechnologyTéhtara Pelajar 3A, Bogor 16111, Indonesia.

Coat protein regions 1 and 2 of rice tungro spla¢rirus (RTSV) were amplified from total
RNA extracts of serologically indistinguishableldiésolates from the Philippines and Indonesia and
using reverse transcriptase polymerase chain cga(fiT-PCR). Digestion with Hind 11l and Bst YI
enzymes differentiated the amplified DNA product®ieight distinct coat protein genotypes. These
were then used as indicators of virus diversityhia field and intra- and inter-site diversities er
determined over three cropping seasons. In eatheosites surveyed, one or two main genotypes
prevailed together with other related minor or rdixgenotypes that did not replace the main
genotype over time. In the Philippines, the clusié genotypes among the sites was similar,
however, in Indonesia, genotypes were clusteredrdirgy to location. In North Cotabato, Bali and
Subang, the genotype combination was stable o&s&asons. Phylogenetic studies confirmed the
classification of the different genotypes basedtmn RT-PCR and restriction analysis and showed
that RTSV field populations could comprise isolatéth a different evolutionary history at a single
site.
MOLECULAR EPIDEMIOLOGY OF CUCUMBER MOSAIC VIRUS AND ITS SATELLITE

RNA

F. Garcia-Aren&?, A. Fraild", .M. Malpic® and F. Escri?
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WDepto. de Biotecnologia, E.T.S.l.Agrénomos, 280484k, Spain.
@Area de Proteccion Vegetal, CIT-INIA, 28040-Madi&hain.

Cucumber mosaic virus (CMV) is endemic in hortiatdl crops all over Spain.
characterize the genetic structure of CMV poputegj@bout 300 isolates, representing 17 outb
(i.e. sub-populations) in different cropsgi@ns and years, were compared. Genetic analyseMy!
isolates were done by ribonuclease protection alRBA) of CRNA probes representing RNA
RNA 2 and both ORFs in RNA 3. All isolates belodde three genetic types: sgbeup I, and tw
types of sulgroup | (IA and IB). Genetic types did not cluséecording to geography, host p
species, or year of isolation. The genetic contjmrsiof the 17 sulpopulations varied random
Thus, CMV in Spain shows a metapopulation structwith local etinction and randol
recolonization from local or distant virus resergoi The frequency of mixed infections, anc
appearance of new genetic types by genetic exchaagelso estimated.

About 30% of CMV isolates were supporting a sa&lRNA (satRA). The frequency «
CMV + satRNA isolates differed for each subpopwlatibeing about 100% in Eastern Spain in :
and decreasing to 0% in distant regions and suleseqgears. Molecular analyses of satF
isolates show a single, undifferentiated populatiofhus, CMVsatRNA population shows
different structure and dynamics as compared to CM¥is indicates that CMéatRNA has spre.
epidemically on the extant virus populations framoaiginal reservoir in eastern Spain.

BIODIVERSITY OF POPULATIONS OF CUCUMBER MOSAIC VIRU S
IN ITALY BEFORE AND AFTER VIRUS OUTBREAKS IN 1988

M.M. Finetti Sialer, F. Cillo, F. Paradies and Dall@elli

Dipartimento di Protezione delle Piante dalle M#adell’ Universita degli Studi and Centro di
Studio del CNR sui Virus e le Virosi delle Coltuviaditerrane, Via Amendola 165/A, 780126 Bari,
Italy.

Cucumber mosaic virus (CMV) is the type specieshef genusCucumovirus in the family
Bromoviridaeand is recognised worldwide as a threatening pathcof nany commodity crof
Strains of CMV can be divided into two sgbsups, | (or WT) and Il (or S), on the basis oit
sequence similarity and serological relationships.

Since 1988, the economic importance of CMV in Mediterranean basin correlates wit
recurrent outbreaks in canning tomato crops In tamdito the well known fern le
/shoestring and tomato necrosis (synonym: tomdktalleecrosis) diseases, tomato fruit necro:
previously unrecorded disorder, was observed duZiMy epidemics.

In the field, the symptoms consist of more or lestended internal necrosis of the frt
Usually, the plants are vigorous and do not shawggms on the foliage, except for occasional
discolourations of the leaves. Sometimes, howetber,plans show also the fern leaf/shoest
condition typically induced by ordinary CMV strainsFruit tissues affected by necrosis are
mesocarp and particularly those surrounding the bashe pedicel. Externally, brown soft blotc
correspond to altered tissues.
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In Italy, the fruit necrosis disease was constardsociated with a sub-group |
CMV strain (CMV-Tfn) which supports a 390-ribonuctigle satellite named Tfn-satRNA. This
satellite RNA was not present in plants showinghbiotiit necrosis and fern leaf/shoestring. Its
occurrence was apparently influential in deterngntihe fruit necrosis condition, but prevented the
appearance of phylimorphism on the leaves.

The analysis of the complete nucleotide sequehécaMy/-Tfn and its comparison with the
genome of other CMV strains places CMV-Tfn in theavty proposed subgroup IB strains of CMV
originating from Asia and raises questions abauinitroduction to Italy.

A number of CMV isolates collected in Italy froniffdrent plant species before 1988 were
analysed by RT-PCR with primers specific for CMV RI2 and RNA 3 followed by enzymatic
digestion and results compared with those availédlleCMV isolates collected and characterized
after the epiphytotics in 1988. Preliminary resuitdicate that relevant appearance of subgroup IB
strains of CMV in cultivated crops in Italy was comitant with epiphytotics in 1988.

VARIATION AMONG BOTH APHID CLONES AND VIRUS ISOLATE S REGULATE
POTATO LEAFROLL LUTEOVIRUS TRANSMISSION
BY VECTORS OF THE MYZUS PERSICAE GROUP.

D. Bourdirf?, L. Terrado®, J.C. Simoff, J. Rouz®, S. Tangu{?,
N. Letermé& and Y. Robef?

@) station de Pathologie végétale% Laboratoire de Zoologie. Institut National de lacRerche
Agronomique (INRA), B.P. 29. 35653 Le Rheu Cedernke.

Three-dimension epidemiological models rarely aoto for biological and genetic
characteristics of their interacting components yirus, vectors, plants), nor do they accounttlier
variation affecting them. Moreover, the taxonorstiatus of the vectdvlyzus persicags currently
ill-defined (confusion betweell. persicag Myzusantirrhinii andM. Nicotiana@. Transmission to
Physalis floridanaof a highly- (HAT) and a poorly- (PAT) aphid tranissible PLRV isolate (CU87
and 14.2, respectively) was compared under coattotlonditions, using 15 yellowish-to-green
clones initially known adMyzus persicaéMp) and 2 ofMyzus nicotianagMn), differing by their
origins and sampling dates. All the clones tramisuithe HAT isolate very efficiently (> 90%), yet
unexpected broad variation in the PAT strain trassihility was obtained. It was low for 15 clones
(0% for 3 of them and from 2.5 to 26% for 12) andctm higher for two others (Mp18=57% and
MnLCSA=71%). Transmission rates were shown to lablstover time and did not depend on the
origin of P. floridana source plants (cuttings or aphid-inoculated segd)i The lowest %
transmissions (< 10%) were mostly observed with‘thaest” clonesi(e. collected in the late 1960s
or early 1970s) whereas the highest one was daed®f the twdV. nicotianaeclones.

Therefore, a genetic characterization of 27 clqimeduding the 17 above-mentioned) of the
M. persicaegroup currently cultured was done. First, chroomoal races were identified with 2n=
either 12, 12T (autosomal translocation Al,3), 113 188 (1 or 2 autosomal dissociations)
chromosomes. The two latter karyotypes thus shothed M. antirrhinii (Ma) was present,
comprising all the “oldest” clones. Secondly, thee (E4, FE4 or Susceptible) of the corresponding
esterase resistance genes was examined by CAPS$heindexpression, as assessed from their
methylation status, yielded two patterns correspantb the two variants identified from allozyme
analysis (EST, Phe-Leu, AAT systems). Moreoveg, dhalysis of 2 allozyme and 9 microsatellite
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loci discriminated 12 different genotypes and shibwiat M. nicotianaeclones are very close
those ofM. persicae,whereasM. antirrhinii ones are more distant, &8ing few allozyme ar
microsatellite alleles.

As expected, variation in the transmissibility sélate 14.2 could not be correlated to ge!
diversity as revealed by neutral markers, evenghaoall Ma clones were low transmitters wt
could show that overall they likely possess different genetioparties potentially involved in tt
poor vector capacity. It is concluded that sinlielee aphid clones of th#l. persicaegroup ca
concurrently be both good vectors of some PLRVistraeand poor veors of another, lo
transmissibility cannot be attributed only to chemgn viral particles alone or to the aphid cloos
their own: the transmission process and its sjp#gifmust depend on interactions between
components.

BIOLOGICAL AND MOLECULAR CHARACTERISATION OF CLONES OF MYZUS
PERSICAE AND MYZUSANTIRRHINII WITH DIFFERENT EFFICIENCIES FOR
POTATO LEAFROLL VIRUS TRANSMISSION

J.A. T. Woodfordand B. Fenton

Scottish Crop Research Institute, Invergowrie, BrenBD2 5DA, UK.

Myzus persicadnas long been recognised as the most efficientbvenong the few apt
species reported to transmit potato leafroll vifesRYV). Clones oM. persicaeare known to vary
their transmission efficiency, but understanding genetic basis of ivariation has been limited
a lack of biochemical markers. Aphids resemblingpersicaewere collected in 1994998 fron
potatoes and brassicas in Scotland, and clonegedefiom these aphids were examined usi
novel rDNA fingerprinting technige that revealed distinctive patterns between elond larg
proportion of the clones appeared to be identi¢dd & Scottish clone dfl. persicagMp1S) that he
been maintained for virus transmission studiesGRISDundee since 1977. This clonegémprin
was not detected in sampleshdf persicaefrom England, France or USA. In preliminary testsme
dark green clones transmitted PLRV more efficiettiign did clone Mp1S. They were subsequi
identified by karyotyping and morphology Blyzus antirrhinij a closely related species not hith
reported from field crops. Seven additional clooéM. antirrhinii from England and France w
also found to be very efficient PLRV vectors. TBNA fingerprints of all theM. antirrhinii clone:
were characterised by high molecular weight bahdswere not present M. persicae.

The transmission efficiencies of 12 clonesMyzusspp. were compared in tests ut
aquisition access periods of 24h or 48h on exclsesles of PLRV-infectedPhysalisfloridana
plants. Four clones ofl. persicae,including MplS, transmitted PLRV to less than 3@f
Nicotiana clevelanditest plants; the rest, including sewdnantirrhinii clones, transmitted PLRV
68-91% of the test plants. Similar differencesramsmission rates between efficient and ineffit
clones were found when aphids were fed through manals on purified PLRV. T
epidemiological significance of variations in PLRMnsmission efficiency, and biological fact
such as rates of alapgoduction and obligate anholocycly, will be dissed in relation to variatio
in the annual incidence of PLRV in Scottish seethtmocrops.
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POSTER PRESENTATIONS

FIRST REPORT OF TOBACCO MILD GREEN MOSAIC TOBAMOVIR US IN EGGPLANT
AND PEPPER CROPS IN SPAIN

M. Luis-Arteagd’, E. Sae, B. Berdiale§’ and E. Rodriguez-Cere?b

Wservicio de Investigacion Agroalimentaria- D.G.Apgtado 727, 50080 Zaragoza, Spain.
@Servicio de Proteccion de los Vegetales, 04700 jEHoEAlmeria, SpainCentro Nacional de
Biotecnologia (CNB-CSIC), Campus de Cantoblanc6498Madrid, Spain.

Samples of greenhouse-grown egg-plarelgnum melongend..) with symptoms of
stunting, foliar mosaic and fruit deformation wexalected in Almeria (Southeastern Spain) in the
Spring of 1996. Negative staining of sap from ¢éheamples revealed tobamovirus particles. A field
isolate from egg-plant (96/21) was purified afteogagation inNicotiana clevelandiiplants.
Inoculation of egg-plants with purified virions @blate 96/21 reproduced the field symptoms. The
host range of this tobamovirus (96/21) was studied found to be similar to that of tobacco mild
green mosaic virus (TMGMV). The relation betwesolate 96/21 and TMGMV was confirmed by
sequencing several cDNA clones obtained by randemmimpy of viral RNA. The sequence
homology between 96/21 and TMGMV was 98% in the clones analyzed. Serological
characterization of isolate 96/21 was performedraibtaining a polyclonal antiserum to this isalate
ELISA tests showed that 96/21 was closely relategaveral TMGMV isolates included in the
analysis. The U2 strain of TMGMV was the closestlate to 96/21 and the U5 strain and other
Spanish TMGMYV isolates fror\. glauca were less related to 96/21. The antiserum devdldpe
96/21 did not react strongly with other tobamovesisuch as U1-TMV or PMMoV. The result
constitutes the first report of TMGMV naturally édting egg-plant crops. In the winter of 1997 we
also collected in the same area samples of gresehgnown pepper plants that were found to be
infected with TMGMV and, in some cases, doubly-atéel with TMGMV and pepper mild mottle
tobamovirus. TMGMV had been reported previoushp@pper crops in other areas, but this is the
first record of this tobamovirus in pepper in Spain

GENETIC DIVERSITY AND BYDV-TRANSMISSION EFFICIENCY OF
RHOPALOSIPHUM PADI GENOTYPES

H-U. Leistner, A. Habekub, E. Schliephake and GeBeler.

Federal Centre for Breeding Research on CultivRtadts, Institute for Epidemiology and
Resistance, P.O. Box 1505, D-06435 Ascherslebermé&wy.

Molecular biological methods, such as RFLP, PCE$8R, are helpful and effective tools to
differentiate aphid genotypes when used in comlmnatvith their morphological and biological
characteristics. In RAPD-marker analyses individydids collected by suction trap and yellow pan
trap in Aschersleben, Germany, exhibited a largeetie diversity within one local aphid population.

For further studies of the genetic variability Bhopalosiphum padsix cultures from
geographically different regions in Germany (D1 @1l- Aschersleben; D3 - Rostock), the Czech
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Republic (CZ1 - Prague), Bulgaria (BG1 - Sofia) dddw Zealand (NZ1 -Christchurch) wel
investigaéd. They could be classified into three groupsating to their fragment patterns. |
NZ1l, CZ1 and BG1 were quite similar, whereas D2 &8l differed from each other and
comparison to the first group. These results stimv genotypes from a geagphically limited are
(Germany) can exhibit greater differences thandtosm more distant locations (D1 and NZ1).
prove, if the genetic heterogeneity within one gapan is possibly as high as or higher t
between them, more detailed markerexikpents with a larger number of aphid individuatsm the
different origins should be made.

The serial transmission tests carried out undetralbed conditions in climatic chambers
°C, 16 h photoperiod) demonstrated no differencesBfdD-PAV. Infection rates were 100
Infected plants developed conspicuousg symptorpecesdly dwarfing.

Significant differences between the aphid genatywere observed for BYRPYV. D3 an
NZ1 were the most effective vectors with90 % infection rate andhé most conspicuous sympt
expression followed by D1, BG1, D2 and CZ1 withyomediumstrong symptoms. D3 and N
were also the only genotypes which could transmY Fdetected by DAS-ELISA) from a BYD
MAV/PAV-mixture.

Sitobion avenaeand Rhopalosiphum maidisvere also studied for their efficiency
transmitting different BYDVs.S. avenaayave the highest infection rate (50 %) for trarssion o
MAV (detected by DAS-ELISA) out of the BYD-MAV/PAVixture. BYD-PAV and BYDRPV
were transmitted at infection rates of 25 % and,5é&spectively.R. maidisdid not transmit any
the viruses tested.

Up to now no molecular marker could be found cattiey with the differences detectec
BYDV-transmission.

SEROLOGICAL, MOLECULAR AND BIOLOGICAL VARIABIILITIE S OF RICE
YELLOW MOTTLE VIRUS (RYMV) ISOLATES FROM
IVORY COAST

P. N'Guessaf?, A.Pinef?, M.L. Caruan®, R. Fructo®’, A. Sy¥,
A. Ghesquier® and D. Farget{€

@) CNRA, 01 BP 633 Bouaké 01, Ivory Coast.

@ PRC, CIRAD/ORSTOM, BP 50334032 Montpellier cedex 1, France.

®IGEPAM, CIRAD BP 5035 34032 Montpellier cedex lafce.

“ADRAO/WARDA, 01 BP 2551, Bouaké 01, Ivory Coast,Genetrop ORSTOM BP 50«
Montpellier cedex 1, France.

Rice yellow mottle virus (RYMV) causes the mospintant disease of rice so far repo
from Africa. First described in 1966 in East A&jcRYMV causes a major problem of |
cultivation especially in lowland area. The impmrte of the disease appears to be increasiny
theyears in West Africa. Infectiohas been reported in several countries. Underadatanditions
RYMYV is transmitted by chrysomelid beetles, busitlso mechanically transmissible. Severe
losses ranging from 20 to 100% caused by RYMV hlawen recorded in severdate cultivars
Despite its devastating natuiétle is known on the epidemiology of the diseas€here is littl
information on the variability of RYMV isolates thgh this can play a key role in developing col
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measures and resistant varieties. Differencesathggenicity of RYMV isolates originated from
closely related agroecological zones were repoftecth Burkina Faso. Serological differences
between one isolatEom Ivory Coast (West Africa) and one from Kenygasgt Africa) were first
reported. Latter, serological diversity of a collen of five isolates, each one from differentiéén
county, was studied Three serogroups were defingdhere was no geographical basis to their
distribution. By contrast, in Burkina Faso andMli (West-Africa), the three serogroups found
were tentatively linked to their ecological origimd pathogenicity. In this study, we assessed the
serological, molecular and biological variabilitie§ RYMV isolates from all main rice-growing
regions of Ivory Coast.

Serological Variability Serological variability of isolates of RYMV celited in Ivory Coast
was assessed by immunological tests with polyclarad monoclonal antibodies. Serological
variability among isolates was apparent and thegmee of two distinct serotypes (named S1 or S2)
was established. The Sl isolates had common egsittmat were absent in S2 isolates, and inversely
they lacked epitopes shared by S2 isolates. Thai® no evidence of S1 and S2 in mixtures,
although both Sl and S2 isolates were found imi@#-growing regions of Ivory Coast, sometimes in
fields only a few kilometres apart. Geographicatribution of the two serotypes was different.
Overall, Serotype S2 was more prevalent than S¥ary Coast, and was in majority in the centre
and the south of the country. By contrast, S1 mage widespread in the north of lvory Coast. In
neighbouring countries, isolates of the S1 serotypee found, but none of the S2 serotype. In other
African countries, in East-Africa especially, thradditional serological patterns not found in Ivory
Coast were detected.

Molecular Variability,. RT-PCR amplification of genome regions with @ gene of S1 and
S2 isolates was contrasted. The S2 isolates weessfully transcribed and amplified by RT-PCR
using the primers developed against an S2 isotam ivory Coast. Under these conditions, S1
isolates were not amplified. Another set of prismeras developed which allowed amplification of a
genome region with the CP gene of both S| and Blatiss, and also of isolates of the serotypes
found outside Ivory Coast. This separation of R¥MYV isolates based otheir reaction to the two
sets of primes was confirmed by nucleotide sequeamaysis of the coat protein (CP) gene.
Difference between S1 and S2 isolates is base®®mucleotides of the 720 analysed.

Biological Variability. Based on the response of rice varieties and-daedccultivars
inoculated with RYMV isolates Sl and S2 from Iva@past, different pathogroups were apparent.
Both S1 and S2 isolates have the same virulenbe.s&paration of the isolates according to their
pathogenicity is not related to their serologicaperties. Biological competition between Sl ai2d S
isolates was apparent, as S2 isolate was predotraften simultaneous co-inoculation of rice plants.
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EPIDEMIOLOGICAL FACTORS THAT DETERMINE THE EVOLUTIO N
OF THE SATELLITE RNA OF CUCUMBER MOSAIC VIRUS.

A. Fraile, F. Garcia-Arenal and F. Escriu

Departamento de Biotecnologia, E.T.S.l.Agronom884B-Madrid, Spain.

Isolates of cucumber mosaic virus (CMV) infectimgniato crops in E. Spain were founc
frequently support satellite RNAs (satRNAs). Tippearance of CM\éatRNA in the field in tr

late 1980s was associated with a new syndrome sitisyc necrosis. The frequency of CMV-

infected necrotic plants decreased from 1989 ofil its disappearance in 1992, but satRNAs \
still associated with CMV until 1994. We have simotivat the disappearance of tomato necrosi:
due to the substitution of necrogenic types of CB&fRNA by nomecrogenic ones. We h
analyzed different epidemiological parameters toatd explain the observed evolution of virule
in CMV-satRNA populations. Infectivity assays shamvthat necrogenic and noecrogeni
satRNAs were equally infectious to tomato planfdecrogenic satRNAs accumulated to hig
levels and were encapsidated more efficiently thamnecrogenic ones. Furthermore, compet
experiments showed an advantage for necrogesiRNAS. In contrast, necrogenic satRI
decreased the accumulation of CMV more than mecrogenic ones. Quantitative estimates of
various factors show that the evolution of virulerin CMV-satRNA populations can be explail
by trade offs amonghbse that favor necrogenic types (accumulatiominato leaves, efficiency
encapsidation), and those that favor non-necrogames (higher levels of helper virus).

NUCLEOTIDE SEQUENCE OF THE 3'-TERMINAL REGION OF AN ISOLATE OF
POTATO VIRUS Y INDUCING VEINAL NECROSIS IN PEPPER ( PVYnnp)

A. Crescenzi, A. Fanigliulo, S. Comes, M. Nuzzaui &. Piazzolla

Dipartimento di Biologia, Difesa e Biotecnologie isgForestali - Universita degli Studi della
Basilicata - Via N. Sauro 85, 85100 Potenza, ItBWnail: crescenzi@unibas.it.

The nucleotide sequence of the 3’ terminal regit24Q nucleotides) of an isolate of po
virus Y (PVY) RNA, recovered from peppe€gpsicum annuujn showing veinal necrosis &
named PVY-nnp, has been determined in southi@ly. Previously biological data showed
PVY-nnp differs from all the other PVY strains incluginsolates normally infecting pepg
therefore it does not belong to any of the FA&¥ PVY" groups.

The comparison of the nucleotide and amammid sequences of the PVYnnp analysed ¢
showed that the PYVnnp is closer to P¥tfian PVY' isolates.
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MYZUS CERASI VECTOR OF THE SWEET CHERRY STRAIN OF PLUM POX
POTYVIRUS

A. Crescenzi, S. Comes, A. Fanigliulo, M. Nuzzaul &. Piazzolla

Dipartimento di Biologia, Difesa e Biotecnologie magrorestali - Universita degli Studi della
Basilicata - Via N. Sauro 85, 85100 Potenza, ItBlnail: crescenzi@unibas.it.

Plum pox potyvirus (PPV) is the causal agent airlsh disease in stone fruits (plum, peach,
apricot and, as found recently, sour and sweetrgheiOn the basis of biological, serological and
molecular characteristics PPV isolates have beeuapgd in three different sub-groups: M, D and C.
M group isolates seem to spread more easily thasetbf D and to cause more severe infections in
peach orchards. C group isolates have been rembesly from sour and sweet cherry and seem to
be confined to these species. PPV is spread figtbyaaphid vectors in a non-persistent way. The
sweet-cherry strain of PPV (PPV-SwC) has been mnéted byAphis fabaeandMyzus persicae In
this work we demostrate theL cerasiis another vector of PPV-SwC.

M. cerasiaphids were reared on healthy sweet cherry platgssed for 3 to 5 hours, allowed
to feed for 1 to 3 minutes on infected sweet chplapts and then used for IC-RT-PCR or transferred
to healthy sweet cherry plants. The insects wkiltked one hour later with an insecticide. Four
months after inoculation the plants were checkeBByPCR using samples from new leaves.

The amplification products obtained by IC-RT-PCRhomogenized aphids were of the
expected size. The same result was obtained byP®R-of TNA extracts from the tested plants.
Non-specific amplified products were obtained whess than five aphids were used as samples, with
samples derived from non-viruliferous aphids orhwitNA obtained from healthy plants. These
results were confirmed by Southern blot hybrid@atnalysis in which the amplified products were
detected by specific ribo-probes.

This investigation demonstrates that PPV-SwC asdmitted byM. cerasifrom cherry to
cherry plants and alsthe successful use of PCR technology to detect @R¢étly in aphids. It is
concluded thaM. cerasj which according to some authors is not a vectdv @nd D isolates, could
have had a role in selecting and spreading PPV-aw@ture.

GENETIC CHARACTERIZATION OF TOBACCO
POTATO VIRUS Y STRAINS IN SPAIN

A. Romero and F. Ponz

INIA. Departamento de Mejora Genética y Biotecgido Autopista A-6, km 7. 28040 Madrid.
Spain.

Potato virus Y (PVY) is an important pathogen, mhaof cultivated solanaceous vegetables,
such as potato, pepper, tomato, tobacco, and othéris naturally transmitted by several aphid
species in a non-persistent manner. PVY isolate® been differentially classified depending on
their original host. The isolates that have reggimore attention are those derived from potato and
pepper. Potato isolates have been classified YfftoY" and ¥ strains, using a combination of
criteria including symptomology, serology and hplstat resistance responses. For pepper-isolates, a
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pathotypic classification has been proposed, basetheir ability to overcome several reaiste
sources. Tomato PVisolates have been characterized only superficiallWe have recent
classified a collection of tomato-PVY isolates wgsigenetic criteria [Blanco-Urgoitet al, in
preparation]. Tobacco isolates have been cladsifieording to the symptoms induced in fiec
tobacco cultivars resistant or susceptible to tdm-knot nematode, but a good strain classificati
lacking for them.

The use of different criteria has hampered a aiéssification of PVY isolates into sina.
In our laboratory, a hostdependent classification based on RFLP pattefriiseocoat protein ger
after immunocapture-RPCR, has been developed. This approach allowseterrdine genet
strains of PVY. We have proposed the term “resttype’ to define each isolate taxonomica
This rapid molecular typing approach grouped PVlates in three main clusters: potato PYY
potato PVY’ and non-potato isolates, including two pepperbatao and onBatura spp. isolates.

Due to the lack of a genetic classification ofaotoisolates, we have undertaken the gel
characterization of PVY isolates collected from gotofields of different locations in C-cer
Spain, during the summer of 1998. We collectediplavith symptoms of PVY, thatere confirme
by ELISA. Extracts of PVY-infected tobacco plamiere subjected to specific immunocapture-RT-
PCR. The results obtained for this first yearhef analysis will be presented.

TOWARDS AN ELUCIDATION OF THE GENETIC STRAINS
OF TURNIP MOSAIC VIRUS

F. Sanché?, C. Jenné?, J. walsFand F. Pon?

WINIA. Departamento de Mejora Genética y Bioteciytdo Autopista A-6, km 7.
28040 Madrid, Spain.
@Horticulture Research International, Wellesbouvarwick CV35 9EF, UK.

Turnip nosaic virus (TuMV) is a potyvirus. It is a verydeispread pathogen, mainly
cultivated crucifer crops. It has been considevéthin the five most damaging viruses
horticultural crops, where it is often found in @sistion with other viruses inaling cauliflowe
mosaic viruss. It is also able to infect systeihicthe widely used “model” specieArabidopsi:
thaliana The virus shows a high level of variability. rleExample, up to twelve different pathoty
have been described, using a comtiamaof two resistance sources. From a serologitaidpoin
several monoclonal antibodies have been producddatie also able to differentiate TuMV isola
Finally, using a set of differential hosts, sevetials biotypes have been proposed.

Several TuMV fulllength sequences have been published, and a latgeber of co:
protein gene sequences are available in datab&kmsgever, a genetibased classification of Tulv
isolates into strains has not been proposed. Wemalyzing a large Hection of TuMV isolate
maintained at HRI, using a restrictotype approa€he results obtained so far, indicate strongly
true genetic strains can be proposed, and thatdkeplays an important role in their establishn
A genetic classificédn of TuMV isolates into strains should be a valeatool for futur
epidemiological studies.

NATURAL OCCURRENCE OF CUCUMBER MOSAIC CUCUMOVIRUS
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AND ITS SATELLITE RNA ON PEPPER CROPS IN ARGENTINA
F.A. Atencid™® 0. Gracid?, R.0.zandomer? andO. Grau?

WL aboratorio de Fitovirologia. E.E.A. Mendoza - INT&C 3 (5507) Lujan de Cuyo. Mendoza.
Argentina.

@ aboratorio de Biologia Molecular. CICA CasteldNTA. CC 25 (1712) Castelar. Buenos Aires.
Argentina.

(3)Departamento de Biologia de Plantas. CIB - CSlGaxtiez 144. (28006) Madrid. Spain.

The natural occurrence and distribution of cucumhesaic virus (CMV sub-groups and associated
satellite RNAs in the main pepper-growing regiofishogentina, both in open field and protected
crops, has been determined for the first time. hBdtal sub-groups were found in a clear-cut
distribution pattern depending on the differentgraphical origins, but sub-group | appeared largely
as the predominant population encountered and megsawup mixed infections were detected.
Satellite RNAs were found associated with mostaited irrespective of their origin or helper sub-
group and they all showed a close relation amoih ether and close relation to CMV-Y satellite
RNA, suggesting similar evolutionary histories. nAw method has been used for CMV sub-group
differentiation that is based on specific restootiendonuclease digestion of PCR-amplified viral
capsid protein gene cDNAs and relies on the pregahsence of restriction enzyme recognition sites
conserved among published isolates, which lets esxdyme be considered separately for sub-
grouping and each independent restriction eventoborates the other enzyme result. This fact
makes it more reliable than previous similar method@he result of the CMV survey has shown that
the virus has become prevalent and causes a nrajolem of pepper, having a severe and increasing
impact in all pepper cropping regions and proguetbgi displacing pepper severe mosaic virus
(PeSMV) and potato virus Y (PVY). The level of dege caused by CMV in the different growing
regions emphasises the importance of factors ssdiermperature, plant genetic variability and the
effect of cultural practices.

IMPROVEMENT OF DIAGNOSTIC METHODS FOR THE DETECTION OF VIRUSES
AND VIROIDS OF PHYTOSANITARY IMPORTANCE

M. Barba, F. Faggioli, G. Pasquini and L. Tomassoli

Istituto Sperimentale per la Patologia VegetalanRe- Italy.

In the last years, new regulations, either atrivgonal or national level, have been set up
with the aim of regulating the commercialisationvefgetative propagative material and indicating
the sanitary and qualitative requirements for tife snovement of germplasm around the world. Of
course the most dangerous pathogens, essentially systemic ones (viruses, phytoplasmas and
viroids) must be excluded from material being tporged, so that different studies are aimed at
improving and optimising methods able to detectnthe Here, we report our experience in
establishing the most reliable and sensitive pato exclude the presence of three pathogens of
gquarantine importance that are causing severe gmabin the cultivation of fruit trees and potato in
Italy.

Plum pox potyvirus The diagnosis of PPV is still considered onettef most important
aspects of the iSharka” problem. In fact, diff¢rgndies demonstrated an uneven distribution @f th
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virus in infected trees, complicating PPV detectioBiological, serological and molecular as:
were developed succesdivén order to obtain sensitive and efficacious P@&tection technique
The polymerase chain reaction (PCR) technology setnbe particularly promising and can
considered the most sensitive and reliable laboratssay. Sample preparation for theraction c
the viral RNA is still a fundamental step in PCR.order to find a less timesnsuming and efficie
method, we compared different protocols to extvirel RNA to process in RRCR. The evaluat
procedures have, as a common charastierithe possibility to extract the RNA from a shaamoun
of plant tissue avoiding the use of organic solsent the extraction buffer. Three viral R
preparation methods were applied: immuno-captued, (ising a specific antiserum; silicaptur:
(SC), using a nospecific matrix, and a simple and rapid extractimethod (REM). Eac
procedures was followed by one-step RCR. From the results obtained we routinely penféP\
detection as follows: REM-PCR in spring and sumtimee no matter the host or the matrix; RGF
in the other periods using leaves and bark fromstte be tested.

Peach latent mosaic viroid PLMVd is widespread in ltaly, either in symptdimaor in
symptomless plants. Some isolates induce mosanpteyns on leaves, deldgliation, flowering
and maturity, calico and malformation of fruits vitracked sutures and enlarged pits, bud ne:
and, in the more severe cases, early decline aff¢les. Until a few years ago detection of Phl
was based mainly on cross-prdtec tests using GF305 peach seedlings. We cormdpheeresult
obtained in the diagnosis of PLMVd performed withldgical indicators and molecular technig
(“spot” and “tissue blot” hybridization using noaedioactive probe and RFCR) starting frot
different matrices (leaves, buds and bark) colttétem infected and healthy peach plants. Ol
basis of the results obtained, tissue blot hybaitiin technique has been chosen for routine agd
scale diagnosis In fact, with this techniques ipossible to detect the viroid during all the etedive
stages (including winter) utilising different padakthe plant (including bark and buds).

Potato virus Y-NTN In 1997, potato tuber necrotic ringspot diseasased by a variant

PVYN, appared in Italy causing severe damages in ware potaitos variant produces symptc
on the tubers as sunken and necrotic rings ancds dhed are particularly evident after stor:

Moreover, PVWTN causes degradation of tuber starch into simple otaubates that a

undesirable for processing potato into chips. Tdentification of PVYWNTN is not possibl
serologically; in fact, no aminaeid sequence differences are present in the co#ip of thi

isolate compared with the other members of B\&rain group. By sequencing the genome
PVYNTN isolate, specific primers are available to be i@ppin polymerase chain reaction

diagnosis. To investigate the quality of seed foogad the incidence of the PYW N in ware potat
in Italy, RT-PCR with total RNA extraction, IC-RTE&R and one step IC-RFCR were performe
in our laboratory. In our experience, RNA extrantis required when dormant tubers have t
tested. IC-RT-PCR is reliable and sensitive faoapand leaf testing. For massiand routinel

PVYNTN indexing one-step IC-PC-RT is very useful, rapid seliable.
In conclusion, in our experience, molecular apphneacare very helpful in improving 1

detection of dangerous pathogens and should beetlopre frequently for masscale diagnosis
guarantee the health status of propagation material

ANALYSIS OF THE INCIDENCE OF MAIZE-INFECTING
POTYVIRUSES IN MIDDLE GERMANY

E. Fuchs, M. Griuntzig; F. Hohmann and U. Oertel
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Martin-Luther-University Halle-Wittenberg. Instieit of Plant Breeding and Plant Protection-
Virology. Emil-Abderhalden-Str. 27, 06108 Halle &), Germany.

In Middle Germany maize is found to be infectedsligarcane mosaic potyvirus (SCMV) as
well as maize dwarf mosaic potyvirus (MDMV). HoveeySCMV was dominant with a percentage
of > 99 % in the majority of the last years. Imtrast, the MDMYV is the most prevalent virus in
southern European countries.

From an analysis of sequence data obtained focdheprotein gene of four German isolates
and a comparison with corresponding data for fraihSCMV concluded that the German isolates
represent a separate ‘cluster’ within the SCMV.e T®erman isolates investigated showed a high
degree of sequence homology among each other. gfeaa extent they correspond also with regard
to the size of the coat protein as well as to sgiohl and biological features. In the N-termimdis
the coat protein German isolates reveal@d restriction site which was absent in all otheaists
of SCMV yet sequenced. Using specific primers andubsequent digestion witBst | the
differentiation of an independent strain “SCMV-GER&s possible.

Comprehensive investigations concerning the egologsulted in the clarification of
epidemiological infection cycles. According to dimdings several winter annual species of the
genusBromusas well as the perenniRoegneria canindl.) (Nevski) can serve as virus source for
the infection of maize crops. In this connectidre tdetected seed transmission seems to be
unimportant.

Regarding the natural transmission of both SCMJ 8MDMV by vectorsRhopalosiphum
maidis (Fitch) proved to be the most effective vectoliofwed byR. padi(L.). Up to nowR. maidis
has never been found in Middle German maize crdgwerefore R. padiis probably the vector of
greater importance Metopolophium dirhodunfWalk.) compensates for a low effectiveness by its
high abundance.

Since 1990 in maize crops the occurrence of paigeis has been decreasing continuously.
Weather conditions and general changes in thevatiih of maize are the reasons for this
development. Nowadays in almost every case maizriltivated as a main crop and sown early.
The resistance level has also been improved.
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DEVELOPMENT OF AN ISOTHER MAL AMPLIFICATION METHOD TO DISTINGUISH
CUCUMBER MOSAIC VIRUS ISOLATES

C. de Bla®, M. Klerk€?, C. Schoef?, G. Carazd’ and G. Leon®

(1)Departamento Proteccion Vegetal. SGIT-INIA, Auté@i8-6, Km 7.5, 28040 Madrid, Spain
@DLO Research Institute for Plant Protection (IPOO), PO Box 9060, 6700 GW Wagening
The Netherlands.

An isothermal amplification method for nucleic aGidNASBA, was developed to del
cucumber mosaic virus (CMV), a cosmopolitan virlBMV has a tripartite RNA gemoe, and th
numerous reported isolates have been grouped instwgroups (named | and II) according
distinct biological, serological and nucleotide segce characteristics. To amplify viral RNA, a
of four different primers was selected in conser areas of the 3a open reading frame seqt
using an alignment of 23 CMV RNA 3 sequences. bést primer combination was used for
remaining experiments. The NASBA reaction produstye visualized after electrophoresis
ethidium bromide. Thepecificity of the assay was tested by Northeot dhalysis with two CM'
sub-group-specific  biotifabelled oligonucleotide probes and the Amershami&CL
chemiluminescent system. To test the sensitivitthe assay,jn vitro RNA was prepared |
transcription of PCR products obtained by usingease primer with a 517 promoter sequent
Whenin vitro RNA obtained from two isolates of sub-group | ahddspectively, were assayed 10
copies of RNA could be detected easily in each,caskcating tle high sensitivity of the methc
To test the feasibility of the assay with leaf ségapthe method was coupled to immunocaptu
tubes of CMV virions present in leaf samples folkalhby NASBA and hybridization with a spec
probe. Thus, it was possible to detect all samaésayed and to discriminate between gidops
and Il.

EPIDEMIOLOGY AND GENETIC DIVERSITY OF
BEAN POD MOTTLE COMOVIRUS

S.A. Ghabrial and A.J. Clark

Plant Pathology Department, University of Kentudkgxington, KY 40546 USA.

Bean pod mottle virus (BPMV) is an economically omant pathogen of soybeans in se\
of the southern, midwestern and eastern state©dnUSA. Presently, soybean cultivars
resistance to BPMV are not commercially availabl&@herefore, anunderstanding of BPM
epidemiology is critical to disease managemente gitimary sources of BPMV inoculum in soyb
fields early in the season have not previously badically examined. In this study, the roles
overwintering bean leaf beetles aseleds from infected plants in the epidemiologBBMV were
evaluated. Although BPMV antigen was readily detécin the regurgitants from natur:
overwintered beetles, none of them transmitted vings to healthy soybean seedlings. Sin
results were obtained with viresirying beetles that were exposed to artificiaeraintering
conditions. The overwintered beetles, howeverairegl their ability to transmit BPMV wh
allowed to acquire BPMV from infected plants. Regiants from overwintek beetles we
infectious by mechanical inoculation and viral RN&stracted from such regurgitants showe:
apparent changes in their integrity. Both largd amall capsid proteins (CPs), however, exhil
limited proteolysis. Of particular intereafas the cleavage of a 10 kDa peptide that, basesize
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and partial sequence, is predicted to be carboxgrminal with the large CP. Coupling the
sequencing data of the N-terminus of the 10 kDdigepvith the known 3-dimensional structure of
BPMV, it was possible to localize the cleavage sitthe 10 kDa peptide at the surface of the capsid
We are currently investigating whether cleavage nesveare related to the loss of beetle
transmissibility. Using seedling grow-out testsl &LISA, we were not able to demonstrate seed
transmission of BPMV in seed lots from plants inledst two fields with near 100% BPMV
incidence. Future plans involve investigating thée of the perennial weed3esmodiumsp. as
sources of BPMV. Beetles have been shown to tranBRMV to soybean plants following
acquisition from BPMV-infectedDesmodiumplants. In a related study, Northern hybridizatio
analyses using cloned cDNA probes to BPMV genonNA@R 1 and 2 indicated the occurrence of at
least two distinct sub-groups of BPMV strains.

THE USE OF POLYCLONAL AND MONOCLONAL ANTIBODIES DIR ECTED AGAINST
POTYVIRUS Y AND INSITU DETECTION OF THIS VIRUS ON T OBACCO LEAF
EPIDERMIS

S. Roui&”, R. Gargouri-Bouzid and H. Ayad?

Wcentre de Biotechnologie de Sfax, P.O. BOX K 3(&B8AX, Tunisia. Tel : 216-4-274 110; Fax :
216-275-970 - e-mail : Mongia.kerkeni@cbs.rnrt.tn.

@ aboratoire d'Immunologie et de Biologie Molécutair Faculté deMédecine de Sfax, SFAX-
Tunisia

Potato virus Y is the type member of potyvirus groult infects solanaceous causing
devastating damages on culture. Potyvirus genguositif strand RNA encodes a polyprotein of
about 350 kDa that is autocatalytically cleavedegating the different PVY proteins.

A panel of monoclonal antibodies (mAbs), direcigainst partially purified nuclear inclusion
fraction (NI), were prepared. Three mAbs from temel were characterized. They were directed
against nuclear inclusion a (Nla), cytoplasmicusan (Cl) and capsid (CP) proteins.

These three mAbs, as well as the anti-NI polydi@eaum, were used to develop a rapid and
easy method fansituimmunodetection of the virus Y proteins on infeckeaf epidermis. The virus
detection was performed using immunofluorescendeérmamunocytochemical techniques.

The results confirm the specific localization ofagylasmic inclusion and capsid proteins in the

cytoplasm. However, the nuclear inclusion Nla vegtected both in the nucleus and in the
cytoplasm.
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ORAL PRESENTATIONS

OCCURRENCE OF CUCURBIT YELLOW STUNTING DISORDER
VIRUS (CYSDV) AND BEET PSEUDO-YELLOWS VIRUS IN
CUCURBIT CROPS IN SPAIN AND TRANSMISSION OF
CYSDV BY TWO BIOTYPES OF BEMISIA TABACI
B. Berdiale®, J.J. Bem&, E. Sae, B. Woud!™: F. Beitia"

and E. Rodriguez-Cere2b

Wcentro Nacional de Biotecnologia (CNB-CSIC), CamgieiCantoblanco, 28049 Madrid, Spain.
@servicio de Proteccion de los Vegetales, El Ejidmétia, Spain.

®S&G Novartis Seeds, Enkhuizen, The Netherlands.

@CIT-INIA, Ctra Corufia km 7.5, 28040 Madrid, Spain.

The relative occurrence in Spain of two whitefignsmitted closteroviruses causing sin
yellowing diseases in melon and cucumber greenhouges was studied. Based on a RCF
assay, a 1994-1997 survey of Spanish greenhouseegedhthat the recently describ&emisi
tabacitransmitted cucurbit yellow stunting disorder vi@YSDV) has displaced thErialeurodes
vaporariorumtransmitted beet pseudgllows virus (BPYV), a virus that was present lire tare
since the late 1970s. The CYSDV transmission rhtegach of the two biotypes &. tabac
present in Spain were compared. The results shthveedhe ulmuitous “B” biotype and the reside
“Q” biotype (found in Spain and Portugal) transeitrCYSDV with similar efficiency. Melc
germplasm containing a gene that confers resisttmc8YSDV has been described in anc
laboratory. We are currently cdtlarating in determining the mode of action of tleme Finally
experiments are in progress to monitor the coldignaof host plants by CYSDV using RAEF
detection and to compare the colonization pattéth the appearance of symptoms. Results lveill
useful to optimize sampling methods that will faate collection tissues with high virus titre ime
field surveys.

WHITEFLY-TRANSMITTED VIRUSES INFECTING
SWEETPOTATO IN THE UNITED STATES

R.A. Valverde

Department of Plant Pathology and Crop $blpgy, Louisiana State University, Baton Rougé,
70803 USA.

Although, sweetpotatolfomoea batatgshas been widely recognized to be infected
viruses, only one well characterized virus, swektipofeathery mottle virus (SPFMV), has b
repored to occur widely in sweetpotato growing regiorfstloe United States. Recently
closterovirus, sweetpotato chlorotic stunt (SPC&W a geminivirus, sweetpotato leaf curl (SPL
have been reported in the United States. In 19®éetpotato samplegere collected from vario
growers and experimental plots in Louisiana. Twauss isolates were obtained after whit
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transmission experiments. The viruses were idedtihs SPCSV and SPLCV. Identification of
these two viruses was conducted by PCR, molecwaridization, electron microscopy, host
reaction, and whitefly transmission studies. Daethie variety oflpomoeaspecies that occur
naturally in Louisiana, host range studies withstheéwo viruses were conducted by graft-
inoculations. Field-collectetbomoeaspecies were tested for the presence of thesevitwees as
well as for SPFMV. Only one specie,lacunosa was found naturally infected with SPLCV. In
1998, two whitefly speciesBemisia tabacibiotype B (sweetpotato whitefly) an@rialeurodes
abutilonea (banded winged whitefly) were observed in low gdapans in sweetpotato fields in
Louisiana. Transmission experiments were condugsitly colonies of these two whitefly species.
In general, single whitefly transmission experinsewith SPCSV resulted in 10% transmission with
B. tabaciand 5% withT. abutilonea SPLCV was transmitted bB. tabaciat the rate of 3%.
Transmission rates increased with and increadeeimtmber of whiteflies used.

EXPANSION OF TOMATO-INFECTING CRINIVIRUSES INTO NEW AREAS
G.C. Wisler J.E. Duffus and H.-Y. Liu

USDA-ARS, 1636 E. Alisal St., Salinas, CA 93905.

Greenhouse culture of vegetables and ornamengals Imcreased the geographical range
where members of the new whitefly-transmit@anivirus Genus are foundBemisiawhiteflies are
normally restricted to the tropical and subtropidahates, however greenhouse culture has allowed
Bemisiaand Trialeurodesspp. whiteflies to survive where they would notmally occur. At least
three distinct whitefly-transmitted bipartite cniriises, tomato infectious chlorosis virus (TICV),
tomato chlorosis virus (ToCV), and an unnamed eiting infecting tomato have been found, both in
field and greenhouse-grown tomatoes. These vituges wide host ranges and include ornamentals,
weeds and agronomic crops, including sugar beetpatato. TICV has been found in California,
North Carolina, Italy, and Taiwan, and ToCV in kdla, Louisiana, Colorado, and Taiwan, naturally
infecting tomatoes, zinnia, petunia, and ranuncul#dthough TICV is only transmitted by the
greenhouse whitefly, T¢ialeurodes vaporariorui ToCV is transmitted by four whitefly vectors,
including T. vaporariorum, Bemisia tabad\ and B biotypes, and the banded wing whitefly (
abutilong. Both TICV and ToCV are considered to be semsiséent in their vectors. TICV
persists in the whitefly for four days, whereas Vo@ersists one day in the vector. The third
whitefly-transmitted crinivirus infecting tomatosal is transmitted by the four vectors, and has been
found in the Canary Islands. This virus is bigartand does not react with nucleic acid probes to
either TICV or ToCV.

It is suspected that these viruses will be foundhixed infections with each other and with
geminiviruses as well, as observed previously. &moent of viruses and viruliferous whiteflies in
breeding material as well as international tradt ianreased greenhouse vegetable culture contribute
to expansion of the natural range of these viruses.
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RELATIVE IMPORTANCE OF TOMATO YELLOW LEAF CURL
VIRUS-Is AND -Sr SPECIES IN INFECTIONS OF TOMATO IN SPAIN

S. Sanchez-Campos, J.A. Diaz, C. Soria, R. Canmet&aMoriones

Estacion Experimental “La Mayora” (CSIC), 29750 adgpbo-Costa. Malaga. Spain.

Tomato yellow leaf curl virus (TYLCV) was first repted in Spain in 1992 as the ca
agent of tomato yellow leaf curl (TYLC) epidemicstomato Lycopersicon esculentumill.) and it
is widespread in south and southeastern regiosmates of the TYLC\Sr species were associe
with TYLC symptoms. Recently, isolates of the TYW.Ts species were also found to be invo
in TYLC epidemics and were associated with the nemeere symptoms caused in tomato.
presence and relative importance oftb®YLCV species in successive epidemics in tonta® bee
studied in south and southeastern Spain. Diseagggss curves were obtained for 1996, 1997
1998 epidemics in open field tomato crops from Malésouthern Spain) and for 1997 in prote
tomato crops in Almeria (southeastern Spain) basedandom samplings made weekly in tl
commercial fields per year. In the same yearsatorsurveys were also made in the main tomato
growing regions of south and southeastern SpaigoxXigenin-labetd DNA probes that specifica
recognise TYLCV-Sr orls were prepared and samples were analysed bydisddion of prints ¢
leaf petiole cross sections on nylon membranessulRewill be presented that show clearly a r
increase of the relative importance of TYLA@¥4n TYLC epidemics in Spain. Two aspects
could be involved in the differential spread oftbeiruses in tomato crops have been studied:
the differential ability of local biotypes dBemisia tabaciGen. (biotypes B and QP ttransmi
TYLCV-Sr and -Is isolates from Spain; second, tkeusrence and relative importance of TYLCV
Sr and Is in alternative hosts. Transmission experimevise done from tomato to tomato us
two adult females per test plant, with acquisitimd inoculation access periods each of 2
Experiments were performed in a growth chamber5at@ day, 20°C night and 16 h photope!l
Results showed differences in transmission: both . QW-Sr and s are efficiently transmitted |
biotype Q, similarly to transmission of TYLCV-Is Wjotype B; whereas TYLGr was transmitte
at a significantly lower efficiency by biotype Bln addition, TYLCV{s was found to be mc
prevalent in alternative hosts than TYLCV-Sr. Tater should be stressed especi&tly commot
bean Phaseolus vulgarik.), a species that is frequently used in croptiota with tomato, in whic
high incidences of TYLC\Ms infections have been reported recently. Theligafon of thes
results in the epidemiology of TYLCV-Sr and -Is Mak discussed.

MANAGEMENT OF GEMINIVIRUS EPIDEMICS OF FIELD-GROWN
TOMATO IN FLORIDA AND THE DOMINICAN REPUBLIC

P.A. Stansly.

University of Florida Southwest Florida Researct Bxtension Center Immokalee FL 34142

Although known from Florida more than 100 years,&gmisia tabaciwas not reported
infest tomato or many other vegetable crops suatuasrbits prior to 1986. The situation char
with the appearance, first on poinsettia, of tivesieaf whitefly, a new biotype later des@ibas th
speciesBemisia argentifolii Named for a squash disorder induced by nympbadlihg, hig
populations of silverleaf whitefly were soon seenvegetables. In tomato, impact from feeding
sooty mould was quickly surpassed (in 1988) by amwee of a new disorder, irregular ripening
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turn surpassed in impact a year later by a new mggmis, tomato mottle (ToMoV). Losses and
control costs during the 1990-1991 season werenatdtd at 141 million $US. A similar series of
events occurred in the Dominican Republic except thdigenous geminivirus was supplanted by
tomato yellow leafcurl virus in 1992-93, devastgtthe process tomato industry. A key component
of management in both locations was the volunt&itgrida) or mandatory (DR) imposition of a
crop-free period in summer to break the cycle othbwirus and vector. In Florida, it was
demonstrated that tomato was practically the oalyae of virus inoculum and that whitefly did not
survive well on native weeds, due largely to ndtbi@logical control. However, early “plow-down”
and prohibition of all vegetable production durisgmmer was successful in the Dominican
Republic, in spite of the presence of alternatiweavhosts of TYLCV. This success demonstrated
the predominant role of tomato as a source of TYL&Nd of vegetables in general as whitefly
sources. Widespread use of the insecticide imigeic! in Florida greatly reduced whitefly
populations to the extent that ToMoV has largekagpeared, although TYLCV is now posing a new
threat. Imidacloprid was used much less in theelomput Dominican process tomato industry
which relied more on protecting transplant produgtiplanting schedules and host plant resistance.
These experiences demonstrate the importance wipafiee period for successful management of
the whitefly/geminivirus complex.

THE EPIDEMIOLOGY AND MANAGEMENT OF TOMATO LEAF CURL
VIRUS AND BEMISIA TABACI IN SOUTHERN INDIA

J. ColvidY, V. Muniyapp®, H.K. Ramapp#, A.K. Cheria’®, H.M.Venkatesf?,
N. Nagaraj?, M.N. Maruthf?’ and S.K. Gred®

Buniversity of Greenwich, Natural Resources Inséifuthatham, Kent ME4 4TB, UtUniversity
of Agricultural Sciences, G.K.V.K., Bangalore 56850 Karnataka, India®AVRDC, Box 42
Shanhua, Tainan 741, Taiwan R.O.C.

Tomato leaf curl virus (ToLCV), transmitted by tivitefly Bemisia tabagiis considered by
tomato farmers in southern India to be their mogidrtant crop pathogen. ToLCV epidemics occur
annually in the “summer months” (February-May) Imistregion and when infection occurs at an
early stage of crop development, the disease aift fia total yield loss.

ToLCV was detected in field-collectd®l tabaciusing a triple-antibody sandwich enzyme-
linked immunosorbent assay (TAS-ELISA) as wellragveed species commonly found in Karnataka
State. ToLCV front. 61% of infected plants was transmitted succelystaltomato byB. tabaci
Weed species that are hosts of both the virus bedre¢ctor had averages of between 1.5-8).0
tabacinymphs per plant, whereas the tomato plants hd@®8 nymphs per plant. Additional data
collected in the screen house and in the field glibthat tomato is not a preferred host of south
Indian B. tabacj and that most of the ToLCV infection in the fieddises from the movement of
viruliferous B. tabaciadults into the crop. When tomato was grown ffier first time in an entirely
new area, ToLCV incidence reached 83% only 90 days after planting, demonstrating th
importance of alternative host-plant species ia ffdthosystem.

The potential of several management technologiesh sas ToLCV-resistant tomato
genotypes, nylon nets and mycopesticides were sese screening and field trials and a
management approach based on an improved undergjaosfadtheB. tabaciToLCV/tomato system
in southern India will be presented.
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TOMATO BREEDING LINES DERIVED FROM LYCOPERSICON HIRSUTUM THAT ARE
IMMUNE AND TOLERANT TO TOMATO YELLOW
LEAF CURL VIRUS (TYLCV)

S. Vidavsky and H. Czosnek

Departmenof Field Crops and Genetics, The Otto Warburgt@efor Biotechnology in Agricultur
The Faculty of Agriculture, The Hebrew UniversitiyJerusalem, Rehovot 76100, Israel

Two TYLCV-resistant plants from accessions LA 1787 LA 386 of the wild toma
speciesLycopersicon hirsutunave been crossed. The resulting resistant Hitsplaere cross:
with the domesticated tomato. esculentumand a series of selfings was performed. At
generation, individuals were selected for immuifity symptomsand undetectable viral DNA) a
tolerance (ho symptoms but with detectable viralApNollowing controlled massive and repee
inoculations with viruliferous whiteflies. A stablBC1F4 line (designated 902) which does
segregate for immunity was obiad . This line does not support virus accumutativen afte
extensive whitefly-mediated inoculation of youngdiings. Whiteflies colonized the virirsmune
plants but virus was undetectable by Southern blad by PCR. Another stable BC1F4
(dedesignated 908) was tolerant to the virus. Bathdihave good horticultural characteristics
bear red fruits each weighing 820 g. Both lines do not need protection with natel/o
insecticides. In addition to immunity, line 902ogled extreme asistance to high temperatu
yielding many fruits when other cultivars were fless.

Analysis of segregation of susceptibility, toleranand resistance during the BC1F:
BC1F4 crosses indicated that tolerance is conttddiea dominant major gerand immunity by 2
3 additive recessive genes. Grafting onto infectesteptibld.. esculentunindicated that TYLC
can infect and spread into the immune tissuesswiras present but the plant remained symptor
Therefore we assume that immuynis the result of a block of virus replication &ordsprea
somewhere between inoculation during access feediddgransport to the phloem.
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THE EFFECT OF TOMATO YELLOW LEAF CURL VIRUS ON
NEW BREEDING LINES WITH HIGH LEVELS
OF RESISTANCE TO THE VIRUS

M. Lapidof?, M. Friedmanrf®?, S. Coheff’ and M. Pilowsk{?’

Departments of*Virology and® Plant Genetics, Agricultural Research Organizatitite Volcani
Center, Bet Dagan 50250, Israel

Tomato yellow leaf curl virus (TYLCV) is one ofdhmost devastating viruses of tomatoes.
The virus is a monopartite geminivirus, transmittgdwhiteflies. The best way to reduce TYLCV
spread is by breeding for resistance. Here werteyov tomato breeding lines, which exhibit a very
high level of resistance to the virus. To testgistance level of these breeding lines, a fiesd
was carried out. The new breeding lines TY172 awd9l7 were compared to commercial TYLCV-
resistant cultivars. Following inoculation the mts were transplanted in the field. Non-inoculated
plants of the same cultivar or line served as odsitr The inoculated plants were compared to the
control, non-inoculated plants, in terms of toti@lg and fruit weight and number. Disease symptom
development and virus accumulation in the inocdlgiants were also monitored. There were
substantial differences in the level of tolerangkilgited by the various cultivars and breeding dine
and TY172 and TY197 expressed the highest levadlefance.

To further study the resistance displayed by TYIitacted susceptible scions were grafted
onto healthy TY172 stocks. The grafted plants wested for over three months, and during this
time period the grafted TY172 plants did not depettisease symptoms, nor did they accumulate
high levels of virus. In contrast, when infectedsceptible scions were grafted onto healthy
susceptible stocks, symptoms were visible 10 dfigs grafting. When TY172 was crossed with
susceptible lines, the hybrid plants exhibited mrildymptoms and lower viral content than those of
the susceptible parents, yet higher than that dE7RY suggesting a partial dominance for the TY172
resistance. Upon infection of, fpopulations from these crosses, the amount of &ymipss
individuals appeared in a ratio approximating 7:84is suggests that at least three genes acoount f
the resistance.

Recently, we compared the acquisition efficien€yT¥LCV by whiteflies using different
infected tomato lines as source plants. Althouyli72 can serve as a source of TYLCV in the field,
the acquisition rate of the virus from TY172 waw/loompared to other resistant plant lines tested.
The correlation between TYLCV accumulation leveltie plant and acquisition efficiency by
whiteflies will be discussed.

PROGRESS IN THE DIAGNOSIS AND EPIDEMIOLOGICAL CHARA CTERISATION OF
CASSAVA MOSAIC
GEMINIVIRUSES IN EAST AFRICA
J.P. Leggand G. Okao-Okuja

International Institute of Tropical Agriculture -a&t and Southern Africa Regional Centre, PO Box
7878, Kampala, Uganda.
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Whilst cassava mosaic disease (CMD) has been reddrdm East Africa for more thar
century, it was not until the early 1980s that Wiral aetiology of the disease was established
only in 1994 that the first information on the Afsiwide distribution of the two cassava mo:
viruses recognised at that time as causing CMD prasented. In recent years, however,
expansion within the region of an epidemic of uraliyusevere CMD, apparently originating
Uganda, has encourageshewed research effort to diagnose and charactgrises associated w
CMD. New diagnostic techniques, most notably tblymperase chain reaction (PCR), have prov
greater sensitivity and capacity to discriminatéwleen related viruses, and hawevealed a
increasing level of complexity. IITA and its pagts in the region conducted a series of sul
between 1997 and 1998 to identify the viruses aatat with CMD and assess the epidemioloy
implications of the single and dual infectiodgitified. Surveys were done in Rwanda in Novel
1997, in Uganda in November/December 1997, and émyld and Tanzania in January
November 1998. Diagnoses were made with threes pdirPCR primers specific for the th
cassava mosaic begomovirusmis known to occur in the region, namely, Africaassava mose
virus (ACMV), East African cassava mosaic virus (BYV) and the Uganda variant, EACMVG.
ACMV occurred throughout the areas sampled, with é¢kception of the Kenya coast. EAC
occurred alone at the Kenya coast but together A@GMYV in the important cassawgrowing are
along the eastern shores of Lake Victoria in wastéenya and northivestern Tanzania. Dt
ACMV/EACMYV infections were commonly recorded in anfined region of Tanzaniaetween th
towns of Musoma and Mwanza on the eastern sideadk LVictoria. In contrast to much
Tanzania, this was a region of moderate to high Cikiéddence and higher than average ratt
disease spread. EACMV-UG was identified from aliveyed egions of Uganda, one locatior
Rwanda, parts of western Kenya and the westerrebherof northwest Tanzania (Kagera Regic
Survey results showed a clear association betweedistribution of EACMVUG and the panden
of severe CMD. In the Kagemegion of Tanzania, an 80km southward expansioth@fCML
pandemic (from soutivestern Uganda) which occurred between the JararahyNovember surve
of 1998 was associated with a similar increasehanrange of EACMMJG. The implications t
these results for cassava production in the Eastakf region are discussed.

GEMINIVIRUSES AND CASSAVA WHITEFLIES ACROSS AFRICA

R.W. Briddor?, J.A. FarquhdP, C. Roussé?, G.K. Bank§”, I.D. Bedford",
J. Leg® and P.G. Markhafh

BJohn Innes Centre, Norwich Research Park, Colneywish, NR4 7UH, UK.®Internatione
Institute of Tropical Agriculture, P.O.Box 7878, idpala, Uganda.

Cassava mosaic disease (ACMD) is the most widedped economically damaging dise
of cassava in tropical Ata. A particularly virulent form of the diseakas crossed Uganda fr
North to South and has swept into western Kenysultiag in virtually complete yield loss
affected areas. In the 1980s the aetiology of dlsease was shown to be associatéth s
geminivirus, by using experimental hosts and itjtit was assumed that only a single virus
responsible. Recently, virus clones from ACMD héeen obtained that are infectious to cas
and transmissible by whiteflies. On the basisyofifgoms and the analysis of PCR products, fu
geminiviruses may be associated with ACMD, althoaghclusive evidence has yet to be publis
The Systenwide IPM Initiative Project, with support from DARA, has addressed the diver.
and distributionboth of geminiviruses inducing ACMD and of the graial whitefly vectors. Fi
ACMD, PCR (using degenerate universal primers cdesigto amplify all dicotafecting
geminiviruses) has been used to confirm the presehgeminiviruses in infected cassavaterial
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Subsequent restriction mapping of PCR products, besn used to classify the identified
geminiviruses into known and unidentified specieEhe latter were analysed to establish their
relationships to the known geminiviruses inducingMD. In at least half the samples from Uganda
more than one geminivirus contributed to ACMD. e&ering adult populations of whitefly
associated with cassava in the field from disparagons of Africa has shown that more than one
species is present. Genetic variability is pregefioth species dBemisig (B. aferandB. tabac).
High levels of polymorphism exist withiB. tabacj but a distinct profile appears throughout the
regions sampled to date. This pattern is verylamb that observed for a biotype previously
designated as "S". RAPD analysis is being uselifferentiate populations of whitefly, although its
use is limited when high levels of polymorphism séxi Therefore to carry out a more robust
comparative genetic analysis of biotype diversitplecular phylogenies are being constructed using
DNA sequence data from the mitochondrial cytochraxidase | gene.

FACTORS DRIVING THE CURRENT EPIDEMIC OF SEVERE
CASSAVA MOSAIC DISEASE IN EAST AFRICA

J. Colvit”, G.W. Otim-Nap€, J. Holt?, C. Omong®, S. SeaP, P. StevensdH,
G. Gibso?, R.J. Cootél and J.M. Thresh

Buniversity of Greenwich, Natural Resources Instifuhatham, Kent ME4 4TB, UK?National
Agricultural Research Organisation, Namulonge Agtiral and Animal Research Institute, PO Box
7084, Kampala, Uganda.

®Jodrell Laboratory, Royal Botanic Gardens, Kew,r&urTW9 3DS, UK.

Since the late 1980s, an epidemic of cassava maksgéase has been spreading steadily
southwards across Uganda and has it recently mimtedthe cassava growing areas of western
Kenya and north-west Tanzania. Within the epidesmig at its leading edge, infected plants express
very severe symptoms and unusually laByetabacipopulations are associated with rapid disease
spread. Molecular diagnosis of diseased planteated from within the epidemic revealed the
presence of a new hybrid geminivirus, termed tharidg variant.

To record both disease spread and the associdtédflw populations, eight sites were
planted with healthy cassava, established at regutiervals along a transect running perpendicular
to the advancing epidemic front. Adult and nyniphtabaciwere sampled at monthly intervals and
the data showed that the epidemic’s rapid spresulteel from the movement of high numbers of
viruliferous, adultB. tabaciinto previously unaffected areas.

To investigate whether vector fecundity was a#ddby plant-health status, three-week-old,
healthy cassava plants (var. Ebwanateraka) werslliat@d using either virus-free or Uganda variant-
infective, pre-epidemi®. tabaci Vector fecundity increased dramatically on pdaimfected with
the Uganda variant as did the concentration ofragji@e which was. five times higher in diseased
plants, irrespective of the presence or abseneéitéflies (in concentration diseased cassava,80.13
+ 0.045 mg/g dry leaf weight and in healthy cass@va28 + 0.003; P < 0.001).

B. tabaciand the Uganda variant virus therefore share aialiytbeneficial relationship that
drives this epidemic and as high numbers of vect@n® generated on infected cassava plants, their
prompt removal from fields following symptom exps@Es, on an area-wide basis, should generate a
“virtuous cycle” of both vector and disease redutti A rigorous phytosanitation programme that
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exploits this mutualistic relationship should tHere have a major impact on a disease that cuy
causes estimated annual losses of US$ 1.2-213 Africa alone.

THE ECOLOGY AND DISSEMINATION OF WHITEFLY-
TRANSMITTED VIRUSES IN LATIN AMERICA

F.J. Moralesand J. Klass

Centro Internacional de Agricultura Tropical (CIARpartado Aereo 6713, Cali, Colombia.

The ecology of whitefiytransmitted geminiviruses in Latin America is prithadetermines
by the environmental conditions that favor the ogjoiction of their insect vectoBemisia tabar
Genn. Two of the most important biological paranetaffectingB. tabaci populations ai
temperature and relative humidity. An average temrafore of 27T and relative humidity of 70
are optimal forB. tabacidevelopment. In Latin America, temperature is myadetermined k
latitude and altitude, with an increasing seasdilattuation occurring from the Equator
approximately 35° latitude north or south In stdpical regions,B. tabaci may becom
economically important during the warmer monthshef year, when suitable whitefligost crops al
cultivated. In these regions, winter temperatahep below the 10° C minimum level required
whitefly reproduction. The concept of vertical geographimportant in Latin America because
the high elevations found in the Andean and volcaainges of South and Middle America, whBre
tabacicannot survive the relatively low temperatureshia highlands. In general ternis, tabaciis
a serious pest and/or efficient vector of geminisés at altitudes between sea level and 1,0
The effect of relative humidity (RH) oB. tabaci populations is not well understood, but i
apparent that RH values below 50% may redBice@bacipopulations. Regression analyses of t
environmental parameters, and geminivirus incideimceselected countries of Central Amer
yielded variable coefficients that only partiallyptain the association betwedrese parameters ¢
disease incidence. Further analyses on the sphidiaibution of whiteflytransmitted geminivirus
in Latin America showed a high correlation betwegeminivirus outbreaks and drastic change
cropping systems. These changes are closely littkéte promotion of notraditional export crog
in Latin America. Export crops often act as suaabeproductive hosts foB. tabacj thus
contributing to the development of large populatiof the whitefly. The intensive use of pesti
in Latin America further aggravates the geminivipreblem due to the emergence of insecticide
resistant biotypes @. tabaci
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GENETIC DIVERSITY AMONG GEMINIVIRUSES INFECTING
CROPS AND WEEDS IN JAMAICA

M.E. Royé", WA. McLaughlif®, M.K. Nakhld® and D.P. Maxweff

WBjotechnology Centre and the Department of Basidibt Science, University of the West Indies,
Mona, Kingston, Jamaica.
@Department of Plant Pathology, University of Wission Madison, WI 53706.

Genetic diversity of eight whitefly-transmittedngmiviruses from Jamaica was studied using
non-radioactive geminivirus probes, polymerase rchesaction with degenerate primers for
geminiviral DNA and nucleotide sequencing. Hylration signals were obtained from 73% of
symptomatic crops and 81% of symptomatic weedsR-B@plified products were obtained from
80% of plant samples which gave hybridization signaucleotide identities of the common regions
of DNA-A and DNA-B and partial nucleotide sequenoéshe 5’ ends of rep, cp, bcl and bvl genes
confirmed bipartite geminiviruses associated wWethaseolus vugarjsPhaseolus lunatu$BGMV-
PR/JM), Lyscopersicon esculentynCapsicum chinense(tomato dwarf leaf curl geminivirus,
TDLCV), Carica papaya(papaya mosaic geminivirus, PaMV) and two distigeminiviruses
infecting cabbage (cabbage leaf curl geminivirusmfrFlorida, CaLCV-FI and cabbage leaf curl
geminivirus from Jamaica, (CaLCV-JM). Geminivirasinfect weeds includingida spp. (sida
golden mosaic geminivirus, Jamaican isolate, SidGMA), Macroptilium lathyroidegmacroptilium
golden mosaic geminivirus Jamaican isolates 1 antM&GMV-JM1 and MacGMV-JM2) and
Wissadula amplissimgwissadula golden mosaic geminivirus, WGMV). Naatide sequence
alignment of the common region and the 5’ end efrip gene were used to determine phylogenetic
relationship of the Jamaican geminivirus isolatath vother Western Hemisphere geminiviruses.
BGMV-PR/IM was placed in the BGMV type Il clustgDLCV, SidGMV-JM and MacMGV-JM1
were most closely related to PYMV. The geminivasisassociated withV. amplissimaand C.
papayawere most closely related to each other. MacGNW2-dvas most closely related to another
geminivirus infectingM. lathyroidesfrom Central America. CaLCV-JM seems to be a mdzioant
virus between CaLCV-Fl and SidGMV-JM. These resitidicate that crop-infecting and weed-
infecting geminiviruses from Jamaica are distinat phylogentically related and have several
geographic origins.

ECOLOGICALLY ORIENTED MANAGEMENT STRATEGIES
FOR BEMISIA IN AGRICULTURAL SYSTEMS

T. J. Henneberry

USDA-ARS, Western Cotton Research Laboratory, .3Broadway Rd., Phoenix, AZ85040,
US.A.

Bemisia tabaci (Gennadius), the sweetpotato whitefly (SPW) isstdrically, a
tropical/subtropical insect. Its center of orifias been suggested as the Indian sub-continerdgr Ov
the last 15 to 20 years, SPW and closely relatetyses have emerged from relatively unimportant
pest status to become primary pests in many aifeti® avorld, including warm-temperate climate
zones. The increasing ease of international tams$ms resulted in variant forms of both SPW and
viruses introduced to regions where they were presly unknown. Crop losses have been huge in
many areas. Increased research efforts have edsinlteffective management systems. This has
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been accomplished within the framework of (1) sidecof nonSPW preferred cultivars, (2) spa
and temporal considerations in sequential cropesyst (3) intensive gapling and monitoring «
whitefly populations, (4) chemical control focusan natural enemy conservation, established ¢
thresholds, alternating chemistry, new chemistng gesistance monitoring, (5) optimum crop y
goals allowing for early harees and destruction of crop residues, and (6) aetilucation, extensi
outreach to provide timely communication of new elepments, SPW population dynamics,
other pertinent information to growers. Theserakall-inclusive or applicable for adlreas or fc
all crops but are general guidelines that provieagricultural community options for considera
in SPW management.

THE MITOCHONDRIA COI GENE AS AN INFORMATIVE MOLECUL AR MARKER
FOR PHYLOGENETIC ANALYSIS AND IDENTIFICATION OF BEMISIA TABACI
(GENN.), THE WHITEFLY VECTOR OF GEMINIVIRUSES

J.K. Brownand I. Torres-Jerez

Department of Plant Sciences, The University of zéma, Tucson, AZ 85721. mBail:
jbrown@ag.arizona.edu.

A Bemisia tabaciGenn.) species complex has been proposed to erssnglB. tabaci
Although this group exhibits diverse host ranged arolecular variation, and is associated
distinctive disease epidemiologies caused by tmeirgeiruses it transmits, it has not been pos:
to link distinguishing morpholagal features to these diverse characteristicse Jdénetic variatic
within the B. tabaci complex was examined by PGRaplification and sequencing of cloi
amplicons (1,100 bp) of the 3 prime two-thirds led initochondria COI gene (~850 bp). Sequences
were used to reconstruct a phylogenetic histor.ofabaciand examined as a diagnostic sequ
for whitefly identification using minBLAST analysis. The COI gene marker was assesseskfec
field-collected and colony-maintained refererizetabaciand for several different whitefly spec
and genera, as outgroups. Parsimony and distaradgsas resolved several nBntabacioutgroui
taxa and one maiB. tabacigroup that contained within it multiple Old Worthdes, with a basis
their respective region or host plant of origindame clade that contained all New WoBdtabaci
Old World B. tabaciexhibited far greater divergence from one anothan did New World taxa.
the absence of useful morphological charactersdfmmtification ofB. tabaciand other Aleyrodida
a COlI sequence database is under constructionciitefe whitefly identification by comparati
sequence analysis.
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THE CORE REGION OF THE COAT PROTEIN GENE OF VIRUSES OF THE
GEMINIVIRIDAE IS PHYLOGENETICALLY INFORMATIVE: INTRODUCING
AN INTERACTIVE WEBSITE FOR BEGOMOVIRUS IDENTIFICATION USING THE
CORE CP SEQUENCE

J.K. Browd”, A.M. Idris®, I. Torres-Jeré? and S.D. Wyat?

mDepartment of Plant Sciences, The University okzénia, Tucson, AZ 85721.
@Department of Plant Pathology, Washington Stateétsity, Pullman, WA 99164,

Begomoviruses are globally emergent pathogen# igihot yet possible to achieve accurate
and rapid identification of these viruses. Sevprakpective molecular markers in the begomovirus
genome were assessed to identify viral sequenegsamére useful for reconstructing phylogenetic
histories and for achieving virus identification BE€R amplification and sequencing of the specified
target region. Sequences of the complete virabigetA component, the coat protein geA¥'J),
the 5 200 nucleotides oAV1, and the core region AAV1 (core CP) were evaluated. Criteria
considered optimal were: conserved regions con@uoiprimer design for the exclusive detection of
begomoviruses, an amplicon suitable in size to eecgl in a single run, and a phylogenetically
informative region. Results indicated that theec®p marker had all these desirable attributes and
was useful for achieving accurate virus identifmator for obtaining the closest possible matchrio
extant geminivirus quasispecies. An interactivdadbase containing globally representative
begomovirus cor€p sequences has been constructed and is now aeadatihe server at the NSF-
IPM Center, Raleigh, NC. This collaborative effamvolves Dr. R. Stinner, IPM Center, North
Carolina State University, and the virology laboras in the Department of Plant Sciences at the
University of Arizona and in the Department of RI&@athology, Washington State University. At
this site, the coreCp sequence from an unidentified field isolate can dmered to achieve
identification or a closest match (% sequence itgnlby mini-BLAST comparison to a panel of
reference sequences placed at an interactive VéeDaiine: http://www.ipmnet.org/GEMINI/. Each
discrete viral species is linked to a separate pagiee site that contains additional informationtioe
global distribution, host range, symptoms, and othelevant information about each well-
characterized virus. This approach permits for flst time the accurate identification of
begomoviruses and is somewhat analogous to setalagpproaches involving antibody production
to the viral coat protein. For the first time, tmeolecular tracking of whitefly-transmitted
geminiviruses is possible globally, and such effosfll be instrumental in the early detection of
exotic introductions and emerging viral genotypes.
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POSTER PRESENTATIONS

VARIATION IN HOST RESPONSE TO BEMISIA TABACI (HOMOPTERA:
ALEYRODIDAE) IN TOMATO PLANTS

M. Muiiiz, G. Nombel&’ and F. Beiti&’

(1)Departamento de Proteccion Vegetal. Centro de Gisndedioambientales (CSIC). C/ Serr
115 Dpdo. 28006 Madrid. Spain.
@INIA. Departamento de Proteccion Vegetal. CtraLdeCorufia, Km. 7.5. 28040 Madrid. Spain.

Greenhouse (20°C; Tmax. = 28°C; Tmin. = 14°C;76%6 R.H.) and field (17.5°C to 36.5
no-choice assays were performed to investigatsetténg behavior oBemisia argentifoliiBellows
& Perring (equivalent to the Spanish B-biotypeBotabaciGennadius) on several tomato plants
different acylsugar contents. Plants tested vigmpersicon esculentuMill. cultivars ALTA anc
PETO 95, wild speciek. pennellii(Corr.) D’Arcy LA716 and tomato lines 94GH-006 s9WGH-
033 (R backcrosses from PETO 95 with LA716). The begtraductive activity in terms
fecundity and fertility was observed on ALTA (totadylsugar content =@gy/cnf) and it was null o
LA 716 (total acylsugar content = 37.75 + 2.82 mgf/9, but a clear relationship between

acylsugar levels in the other plants tested andefirireproductive parameters was nq/tjpj;{ Comentario [1]:

The host response to the Spanish B-biotypB. dabaciof L. esculentunMotelle, VAN8 anc
Ronita [varieties carrying thili gene, which confers resistance to root-knot nedestigleloidogyne
spp. and to the potato aphMacrosiphum euphorbiagThomas)], was compared with that
Moneymaker, Rio Fuego and Roma (tomato cultivarkite-Mi) in a free choice experiment un
greenhouse conditions [(23°C:15°C (day:night) a@eB6 R.H)]. When the six cultivars w
considered separately, whitefly infestation andadpction were lower on tomato plants beariig
than on the other varieties. When Mi-bearing plants were pooled together, the differe
compared with plants lackinili were statistically significant (p<0.05) for all ethparamete
considered.

Because tomato resistance Bo tabaciwas not clearly correlated with the tottylsuga
content under a threshold level and a differeftédt response in tomato plants with or withiblit
gene was observed, it is postulated that this gemebe involved in alternative mechanism
resistance to this insect, not associated wigsé leaf trichome exudates. Further studiessedk t
demonstrate whetheMi is finally the main gene responsible of this resise and wheth
similarities exist among the resistance mechantsmeghiteflies, aphids and nematodes, which c
be of interest in commercial tomato breeding protga
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SETTLING BEHAVIOR OF BEMISIA TABACI (HOMOPTERA: ALEYRODIDAE
ON SOME COMMON WEEDS IN SPAIN

M. Mufiiz" and Y. Riech@

Wpepartamento de Proteccién Vegetal. Centro de @isidedioambientales, CSIC. ¢/ Serrano 115
Dpdo. 28006 Madrid. Spain.

@Centro de Investigaciones Agropecuarias. Facuka@idncias Agropecuarias. Univ. Central de las
Villas. Ctra. a Camajuani, Km. 5.5. Santa Clarda/@lara. Cuba.

Five Spanish winter weeds and five summer weed® wereened for host preference of
Bemisia tabaci{Gennadius). In a laboratory no-choice assay0adt@15 °C, 14h photoperiod and
65:70% relative humidity, fecundity and fertilityf ahe silverleaf whiteflyBemisia argentifolii
Bellows & Perring, corresponding to the Spanishi@ype of Bemisia tabaci(Gennadius), were
influenced by winter weeds. The greatest humbeegys, pupae and adults were obtained with
cheesweed\alva parvifloral. (25, 21 and 19, respectively) followed by sheqls purseCapsella
bursa-pastorisL. (16, 12 and 10), wild mustar@rassica kabe(DC) (12, 5 and 4), and prickly
lettuce,Lactuca serriola L.(6, 3 and 2), meanwhile the oviposition wasarilcommon fiddleneck,
Amsinckia intermedigF. & M. The percentage of adult emergence (frogyg ¢o adult) was
significantly higher (p<0.001) wheM. parviflora, C. bursa-pastori&ndB. kaberwere the hosts (76,
64 and 35, respectively) compared withserriola (26).

In a greenhouse choice experiment with summer svae@3°C:19°C (day:night) and 70-80%
R.H, adults of the Spanish B and Q-biotypesBoftabaci preferredDatura stramoniumL. and
Solanum nigrunt.. to Amaranthus retroflexuk., Chenopodium alburh. andEchinochloa crus-galli
L. For both, B and Q biotypes, significantly highdaily infestation of whiteflies and a larger
number of pupae per plant (including empty pupaksawere observed $i nigrumthan were irD.
stramoniumHowever, the number of pupae and empty pupal qaeseleaf was significantly greater
on D. stramoniunbecause of the higher numberfnigrumleaves. Adult abundance of B and Q-
biotypes onE. crus-galliwas nil and no males or females of Q-biotype widrserved on eithe.
retroflexusor C. album. The infestation of B-biotype adults was very lawA. retroflexusand C.
album. Development from egg to adult @ stramoniumandS. nigrumwas faster for B-biotype (22
days) than for Q-biotype (28 days).

From these results it was concluded that confrdll.oparviflora, B. kaber C. bursa-pastoris
D. stramoniumand S. nigrumis recommended to avoid the infestation risk Bf tabaci on
horticultural cropsvhere the presence of whiteflies is a major problem

IDENTIFICATION OF SOME COMMON WEEDS AS RESERVOIRS F OR
TOMATO YELLOW LEAF CURL VIRUS TRANSMITTED
BY BEMISIA TABACI (GENNADIUS)

Y.X. Jiang”, C. de Bla® and M. MufiiZ”

(l)Departamento de Proteccion Vegetal. Centro de @ismdedioambientales (CSIC). ¢/ Serrano 115
Dpdo. 28006 Madrid (Spain).
@Departamento de Proteccién Vegetal. Ctra. de Laf@orKm. 7.5. 28040 Madrid (Spain).
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Weeds have been reported to be important resergbivhiteflytransmitted viruses and p
a significant role in the epidemiology of some sgirgpecies. Tomato yellow leaf curl vi
(TYLCV), a geminivirus transmitted bBemisia tabaciGennadius) causes devastating disea
many tropical and subtropical regions, particulanlythe Mediterranean Basin. In order to idet
the role of different weed hosts 8f tabaciin TYLCV epidemics, 12replicates of each of tv
summer weedsD@atura stramoniunl. andSolanum nigrumL.) and three winter weedsB@ssic:
kaber (DC), Capsella bursa-pastorigL.) Medic. andMalva parviflora L.)] were tested in
laboratory assay for TYLCV transmission by the SglarB-biotype ofB. tabaci. Whiteflies wer
placed on TYLCV-M (Murcia, Spain)-infected sourckamis [Lycopersicon esculenturfvar. Ric
Fuego)] for a 74 acquisition access period. Fifteen viruliferousiteflies per plant were th
transferred to each of the test weed plants. Aft&2h inoculation access period whiteflies w
transferred back to healthy tomato test plantsur Feeeks later, both tomato and weed plants
checked for TYLCV symptoms and the infection wasfomed by ELISA and PCR tests.

B. tabacitransmitted TYLCV from infected tomato plants $o nigrum and D. stramonit
andvice versa A high proportion of infected plants was obtaina S. nigrum (7/12) andD.
stramonium(10/12). Neither of the other weed species whetad by TYLCV AlthoughB. kaber
C. bursa-pastorisand M. parviflora are reported as suitable hostsBf argentifolii Bellows &
Perring (equivalent to the Spanish B-biotypeBottabac), andM. parviflora has also been repor
as a host of TYLCV, this biotype d@. tabacicould not transmit TYLCV to these weeds in
experiments. Our study has shown tBahigrum and D. stramoniucould be TYLCV reservoi
and may play an important role in epidemics of TXLC

LABORATORY EVIDENCE OF INTERBREEDING BETWEEN BIOTYP ES OFBEMISIA
TABACI (HOMOPTERA, ALEYRODIDAE) PRESENT IN SPAIN

M. Rondd”, A. Adar, D. Cifuente®, J.L. Ceni€ and F. Beiti&

WSECE-INIA. Departamento de Proteccidn Vegetal. GtealLa Corufia, Km.7,5. 28040 Madrid,
Spain.

(Z)Departamento de Ingenieria Aplicada, Universidalidemica de Cartagena, Spa(iﬂCIDA.
30150 La Alberca, Murcia. Spain.

Two characterized biotypes 8emisia tabaciGennadius) present in Spain, biotypes |
Bemisia argentifoll and Q were studied in order to determine whethey interbreed.Normally,
according to the literature, inter-breeding betwekffierent biotypes ofB. tabaci has not bee
considered possible, as shown in several experahassays. Only recently, a study has shu
laboratory and field evidence for inter-breedingween biotypes oBemisia tabacin Australia: th
B type and two non-B types.

Two Spanish populations belonging to B and Q biesypnd reared in our laboratory
several generations were used in thiisdy. All possible crosses among the two biotypese
performed, in two kinds of experiments: The analysis of the se®tio in the eggs produced
mature females (14 daydd) after two days of mating and oviposition, asiden five couples we
placed together2. The analysis of the se=tio in the overall offspring produced by a femaiber
single pairs were confined and with continuous @nee of a male (dead males were replaced).

Due to the haplo-diploidy iB. tabacj males are producedoin unfertilized eggs and fema
from fertilized eggs; therefore, the presence offéhales indicates crossing between adults
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addition, to confirm this point, parents and offsgrwere analyzed with molecular markers for B and
Q biotypes, using the RAPD-PCR technique.

Results showed the presence of females in sontieecihter-population crosses and for the
two kinds of experiments, although the number ofides produced was much smaller than in the
intrapopulation crosses, which showed that inteeting between B and Q biotypes was possible
but it would be hard to produce. Moreover, in thg generation, “hybrid” females showed
amplification bands for both biotypes, but maled typical bands for the “mother” biotype.

Inter-breeding in the laboratory and field mefitgher study in relation to thB. tabacipest
problem.

GENETIC RELATIONSHIP OF BIOTYPES OF BEMISIA TABACI
(HOMOPTERA:ALEYRODIDAE) PRESENT IN SPAIN BASED
ON RAPDS AND AFLPS

P. Guirad”, M.T. Cerver&), A. Moyd®, J.A. Cabez&g, F. Beitid?,
J.M. Martinez-Zapat& and J.L. Cenf¥

WCIDA. 30150 La Alberca (Murcia). Spain.

@ pept. Genética Molecular de Plantas, CNB, Cantanlap8049 Madrid. Spain.

® |nstituto Cavanilles de Biodiversidad y Biologia divtiva y Departamento de Genética,
Universidad de Valencia, Burjassot (Valencia). 8pai

“SECE-INIA, Dept. Proteccion Vegetal, 28040 MadBgain.

The existence of biotypes &emisia tabaciGennadius is a fact widely documented. The
identification of the biotypes present in a zoneeievant for the epidemiology of the viruses they
transmit, given that the biotypes can have differactor efficiencies. Three biotypes have been
reported in Spain to date. The B biotype, deteate@anary Islands, Malaga, Almeria, Madrid and
Barcelona, occurs worldwide. The Q biotype hasnbebserved in Seville, Malaga, Almeria,
Murcia, Valencia and Majorca Island. This biotyipes been found also in Portugal and Tunisia.
Finally, the biotype S has been located in a sifgglality on a plant ofpomoeain Nerja (Mélaga).

Two different studies were carried out in ordecharacterize the inter- and intra-populational
genetic variation of several Spanish populatiofistst, their relationship with other biotypes and
populations from the world was determined by ughmgy AFLP technique. The highest similarity of
biotype Q was with a population from Nigeria (0.58hd both were the most closely related to
biotype B. Biotype S was similar (0.75) to a diéfet population from Nigeria, and both were least
similar (0.27) to other biotypes 8f tabaci

In a second experiment, 56 individuals of 6 pofioes were studied by RAPD-PCR. The
336 individuals were completely discriminated byam® of 234 scored bands. Average substitutions
per nucleotide site within populations, oscillateaim 0.0177 from a population of biotype B from
Tenerife Island to 0.0392 of a population from Aflmecomposed of a mixture of B and Q biotypes.
No hybrids were observed in this mixed populatguggesting that there is no inter-breeding in the
field conditions of the area.
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WEEDS AS RESERVOIRS OF TOMATO YELLOW LEAF CURL
VIRUSES IN SPAIN

S. Sanchez-Campos, J. Navas-Castillo, J.A. Diaeiha, E.R. Bejarano
and E. Moriones

Estacion Experimental “La Mayora” (CSIC), 29750 adgpbo-Costa. Malaga. Spain.

Since first reported in 1992, tomato yellow leaflcurus (TYLCV) has become a ma
limiting factor for tomato I{ycopersicon esculentuidill.) production in south and south-easter
Spain. In addition, it has recently been repoitecbmmon beanRhaseolus vulgarig.) causing th
disease named bean leaf crumple. Isolates comdsmpto both TYLCV-Sr and TYLC\Vs viral
species have been reported to be involved in epaddemtbreaks. Both viruses are transmi
naturally by the whitefly (Homoptera: AleyrodidaBgmisia tabaciGenn. in a circulative persist:
manner and they have narrow experimental host eange

Development of feasible control procedures agaiivétCV has bea difficult because of tt
emergence ofB. tabaci populations resistant to commonly used chemicald #re lack c
commercial cultivars resistant to the virus. Caopsatly, crop management practices play a cr
role for disease control. In the TYLCdathosystem, weeds could be important in the egmlegy
of TYLCV as reservoirs of primary inoculum. A kntesige of the natural reservoirs of TYLCV i
certain area will help in the development of effexstrategies to manage viral epidemics. Thus,
study was undertaken to identify and establish ithportance of weed species as reservoi
TYLCV epidemics in Spain. Surveys were carried duting 1996, 1997 and 1998 throughout
main tomato growing regions of south and southezasSpain Hected by TYLCV epidemic
Samples were collected of the most frequent weediap growing in the vicinity of tomato cro
In addition to random surveys, samples from weeills wirusdike symptoms were also collect
More than 1,200 plants repretieg 52 species in 18 families were collected andlysed fo
TYLCV-Sr and -Is infection by molecular hybridisati of prints of petiole cross sections on nylon
membranes, using digoxigenin-labeled DNA probegifipeo each virus species. Positive uks
were confirmed by polymerase chain reaction angalifon of DNA and by Southern b
hybridisation of total nucleic acids. Results sbdvihat these viruses are not widespread in
populations. Solanum nigrunl. was the only natural reservoir found for TYLGf: TYLCV-Is
was detected iDatura stramoniuni., Mercurialis ambigual. fil., and Ipomoea indicgJ. Burmar
Merrill. This is the first report ofl. ambiguaandl. indica as hosts of TYLCV-Is.
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THE USE OF NETS AND INSECTICIDE TREATMENTS IN THE C ONTROL ON BEMISIA
TABACI GENN. POPULATIONS AND TOMATO YELLOW LEAF CURL VIRUS SPREAD
IN PROTECTED TOMATO CROPS IN PORTUGAL

A.F. ArsénidY, E. Netd", N. Ramo¥’, S. Mangeric8, J.E. Fernand&3
A.M.P. Lavadinh&, A. Lope&?, J.M. Guimara€ed and D. Lour&’

”’Direcgéo Regional de Agricultura do Algarve, Pata@D00 Faro, Portugal.
(Z)Direcgéo-GeraI de Proteccao das Culturas, Quinfdatgués, 2780 Oeiras, Portugal

Tomato yellow leaf curl virus (TYLCV) is a whitgftransmitted geminivirus responsible for
an economically important disease in tomatgpcopersicon esculentuMill.) crops in many tropical,
sub-tropical and temperate regions of the world. 1995, TYLCV was first reported in Algarve
(southern Portugal), associated with a severe mmigease. The TYLCV vectoBemisia tabaci
Genn., occurs throughout the whole year in Algaegion, where TYLCV epidemics have occurred
annually in greenhouse tomato crops and quite dfterdisease incidence is up to 100%. In spring
1998, TYLCV was also found associated with a danmpdisease of green bedPh@seolus vulgaris
L.).

Field trials are being carried out in order todgtuhe epidemiology of the TYLCV and to
establish control strategies for the sustainableagament of the TYLCVB. tabacicomplex in
Portuguese cropping systems. A field trial wadquered to evaluate the effect of the use of screen
nets and insecticide sprays both Bntabacipopulations and TYLCV spread. The trial using the
tomato cv Daniela was set up in the beginning gft&aber 1997 and included four plots: | - with
nets and without insecticides; Il - with nets andeicticide; Ill - without nets and with insecticsde
and IV - without nets and insecticides. The rafeecto the plots with or without insecticides deals
only with the control ofB. tabaci. The trial finished by the end of March 1998. Thhbitefly
population was monitored weekly by yellow stickgs and visual observation of larvae and adults
on 25 plants/plot. In the whole trial all the plamvere observed weekly in order to record TYLCV
symptoms. The number &. tabaciadults was high, during September and Octobetheanplots
without nets and it was low in the other two plofBhe first symptoms of TYLCV were observed
about 3 weeks after plantating and the effect ofgusets was clear 6 weeks after planting. Thalfin
percentages of infected plants in the plots withats were, respectively 70% (l1l) and 100% (IV),
and 16% (l) and 17% (l1) in the other plots. Déspincreasing numbers 8f tabaciadults in plot |
after the end of October, the final percentageyoffgomatic plants was low. The insecticide spray
program used (imidacloprid alternated with enda@sylfmaintained a low population of the vector,
nevertheless it did not prevent the virus spreading

These preliminary results will be discussed andmemented with the ones from the current

second-year trial, as well as with the on-goingl tio assess the role of trap crops on TYLCV
incidence.
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THE EFFECT OF VARIETAL MIXTURES ON THE PROGRESS OF
CASSAVA MOSAIC VIRUS DISEASE GROWN UNDER
EPIDEMIC CONDITIONS IN UGANDA

W.S. Sserubombw®, J.M. Thresi, G.W. Otim-Nap€&’ and D.S.O. Osit{Y

DNatural Resources Institute (NRI), National Agriowhl Research Organization, Namulo
Agricultural and Animal Production Research Ing&{uP.O.Box, 7084, Kampala-Uganél?éNatura
Resources Institute (NRI), University of Greenwidhest Management Department, Chal
Maritime, Kent ME4 4TB.

®National Agicultural Research Organization, Namulonge Agtisal and Animal Productic
Research Institute, P.O.Box, 7084, Kampala-Uganda.

“Makerere University, Faculty of Agriculture and Estry, Crop Science Department, P.O.|
7062, Kampala, Uganda.

An experiment was conducted using four cassava varietiamely Ebwanatera
(susceptible/local), Nase 2 (moderately resistaproved), SS4 and Migyera (resistant/
improved) to assess the progress of CMD in eadktyaalone and when grown as a mixture. erth
were significant differences in CMD incidence andtlie areas under the disease progress ¢
amongst varieties alone and in the mixture in 985196 and 1996/97 experiments. Ebwanatt
had the highest incidence and SS4 the lowest. ivatiin as a mixture not only significan
reduced overall incidence to levels comperablé¢orésistant Nase 2 but also decreased the wi
vector population. Compared to single variety dsanncidence of CMD was reduced significa
only in Ebwanatezka while vector populations were less only in @84 Nase 2 when plantec
mixtures, although single variety plots were alwagsociated with higher incidence and ve
population than when mixed. In varietal mixturés expected incidence of CMDd population ¢
adult whiteflies based on the results for the ‘@sewhen grown alone were consistently
significantly lower than actual values for muchtlod two seasons. There was no statistically ad
relationship between the incidence of DMand the population of adult whiteflies recordéd
previous month for any of the varieties in eitheqperiment. However, statistically strc
relationships were established between adult whitgbpulations and leaf area index (LAI). ~
implicatiors of the findings in the epidemiology and managdneéiCMD and the scope for futt
research are discussed.

AN OVERVIEW OF THE INCIDENCE OF CASSAVA MOSAIC DISE ASE
IN EAST AFRICA, 1998 UPDATE

P. Sseruwaff!, J.P. Legf and G.W. Otim-Nag@

Winternational Institute of Tropical Agriculture, Easteand Southern Africa Regional Cen
P.0.Box, 7878 Kampala, Uganda.

@Namulonge Agricultural and Animal Production Reskainstitute, P.O.Box, 7084, Kamp:
Uganda.

A study conducted in Uganda atie lake Victoria region of Kenya and Tanzania taigahe
end of 1997 revealed that the status of cassavduption in East Africa is deteriorating. This
been most apparent in Uganda where, between thel®80s and the present day, much o
cowntry’s cassava production has been devastated byepisemic causing unusually se\
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symptoms. The data collected in the recently aafedl survey indicates that CMD incidence was
highest in Uganda (67%) followed by western KeryH6) and Tanzania (24%). In Uganda, disease
incidence was highest in the central region (80%) Ewest in the south western region (47%),
where most of the diseased plants had been infeetshtly by whitefly (38%). Disease incidence
was highest in the Western province (85%) of Kemgadering Eastern Uganda and lowest in the
Nyanza province (13%) towards the Tanzania bord€MD incidence was generally low in
Tanzania. The highest incidence was recordedenCiastal region (40%) an area stretching from
Dar es Salaam to Tanga, while Mtwara region in gbeth of the country had the lowest (13%)
disease incidence. The results clearly indicate ube of CMD-infected cutting material as an
important means of virus dissemination. Howeuse, hainly whitefly-borne CMD incidence in the
southern districts of Rakai and Masaka in Ugandatds the Tanzania border poses a serious threat
to north-western districts of Tanzania, borderirgabda.

THE GEOGRAPHIC DISTRIBUTION OF CASSAVA BEMISIA TABACI
BIOTYPES IN RELATION TO THE CURRENT EPIDEMIC OF
CASSAVA MOSAIC DISEASE IN EAST AFRICA

M.N. Maruthi, J. Colvin and S. Seal

University of Greenwich, Natural Resources Instifi@hatham, Kent ME4 4TB, UK.

The cassava whiteflyfBemisia tabagiin West Africa is isolated reproductively frometh
sympatrically occurring okra biotype, which hasiffedent and wider host-plant range. The cassava
biotype is the vector of cassava mosaic virusesi{lyaGeminiviridae GenusBegomoviruy which
cause cassava mosaic disease (CMD). In East Adtidag the last decade, an epidemic of severe
CMD has been progressing steadily southwards atfgaada and has recently crossed into western
Kenya and north-western Tanzania. This CMD epidemassociated with unusually high numbers
of B. tabaciand one possible explanation for this is thatedtdy adapted’, more fecund, biotype is
expanding its range southwards and, at the sanme tiausing an increased transmission rate of
severe CMD.

To investigate whether thB. tabaci population associated with this epidemic is isadat
reproductively from that found ahead of it, recqabcrosses were set up between combinations of
ten B. tabaci cultures collected from the two zones. Unmatetale B. tabaci produce male
offspring only and therefore the presence of fenoffigpring in all the crosses indicated that thisre
no mating barrier between epidemic and pre-epidddgandanB. tabaci The offspring of these
crosses were self-crossed to produce argéneration and all produced both male and female
offspring. The control crosses between cassavaaitonB. tabacj carried out on the common host
egg-plant, produced only male offspring. The whjtpopulations and the offspring resulting from
the crosses were characterised molecularly by RRER; which confirmed the above results.

To investigate further whether more than one rpetvely isolated cassavB. tabaci

biotype exists, reciprocal crosses will also bedumted between cultures originating from south
India, Uganda and Tanzania and the results witlibeussed.

INTEGRATING VARIOUS NEONICOTINOID INSECTICIDES INTO CHEMICAL
CONTROL PRACTICES FOR SUSTAINABLE WHITEFLY MANAGEME NT
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N. Prabhaker, N.C. Toscano and T.J. Henneberry

University of California, Department of EntomologRiverside, CA 92521 USA 'USDARS,
Western Cotton Research Lab, Phoenix, AZ 85040 USA.

The neonicotinoids represent one of the premier dagses of insecticides and have pr
to be highly effective against aphids and whiteflieTheir timely intoduction, beginning with tt
compound imidacloprid, has helped quell chronictefly outbreaks such as those that occurr
the Imperial valley, CA during the early 1990s. eTdompounds acetamiprid and thiamethoxam
demonstrate superb activity agsi homopterans and help to diversify the insetggiavailable k
providing excellent control when used as foliaraygt Each of these compounds acts upo
nicotinic acetylcholine receptor of insects, a ¢arghat is not utilized by pyrethroi
organophosphates or carbamates. Therefore, pomdatib whiteflies and aphids showing h
levels of resistance to conventional insecticidmgehproven highly susceptible to the neonicotin
Concerns over potential resistance developmenh&os moe compounds in this group have b
expressed in the light of the heavy reliance plagedn imidacloprid in regions such as Alm
(Spain) and Imperial Valley. The multiple usesrafdacloprid throughout annual cropping cy«
coupled with long perdience in treated plants, especially so for systéramtments of imidaclopri
have placed this particular compound and perhapsesjent neonicotinoids at a seemingly higr
for resistance development. Thus, there is anningeed for implementingesistance managem
strategies to prolong efficacies of the neonicatino Various strategies will be discussed
respect to integrating the neonicotinoids intoediified program of chemical control to avoid |
selection pressure on any onemmund or class of insecticides. Implementatioramf chemic:
management strategy must be understood in thextoofter wider integrated management stra
that maximizes efforts to incorporate non-chemaaitrols for suppression of aphid and whjtef
populations. However, the explosive capacity ofmbpterans in optimal environments at til
mandates heavy reliance upon insecticides, and rihest therefore be used in the most judic
manner to avoid the pitfalls of resistance.
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ORAL PRESENTATIONS

A THEORETICAL ASSESSMENT OF VECTOR-VIRUS TRANSMISSI ON MECHANISMS
ON PLANT VIRUS DISEASE EPIDEMICS

L.V. Maddert”, M.J. Jegé? and F. van den Bosth

Wpepartment of Plant Pathology, Ohio State UniversiVooster, OH 44692096 USA
(Z)Wageningen Agricultural University, 6700 EE Wageg@n, the Netherlands.

There are four general transmission classes oft planses transmitted by Homopte
insects, 1) non-persistent, 2) semi-p&iesit, 3) persistent and circulative, and 4) ptastsan
propagative. These are characterized by rate guiisition of the virus by the insect from the t
plant, rate of inoculation of host plants by infeas insects, and length of the latent périn the
vector. The influence of these three factors onsvilisease dynamics and on management stre
was explored using the linked-differentequation model of the host and vector popula
developed by Jeger, van den Bosch, Madden and (HWA Journal of Mathematics Applied
Medicine and Biology1998] 15: 1-18). During an epidemic, four catege of planthost diseas
status are considered, namely healthy (diseasgHedatent (), infectious §), and removedR);
diseased plants me through the categories at rates specified inntleelel. Three categories
vector status are considered, namely virus-felétent {Y), and infective (inoculativeZ), althougl
Y may be, by definition, zero for non-persistent awedni-persistentlasses. New diseased plz
occur in the model through the productthfZ, and a contact rate, with the rate being a functi
number of plants visited by a vector, feeding tipee visit, and mean time that a vector must fe:
inoculate a plant. Téconsequences of these transmission classes axploeed theoretically t
determining equilibrium values of the plant andteecategories as a function of model parame
as well as with thresholds for the increase inatise Numerical resultsrtalso be obtained unde
wider range of conditions. The model clearly shots difference between the persistent
propagative class and the other transmission dagssh in terms of rates of disease increas:
effects of control measures. Applications of thaded will be presented.

A NEW GENERAL MODEL OF PLANT-VIRUS DISEASE INFECTIO N
WHICH INCORPORATES VECTOR AGGREGATION

J. Holt X.S. Zhang and J. Colvin

Natural Resources Institute, University of Greemyi€hatham Maritime, Kent, ME4 4TB UK.
Email: hj30@gre.ac.uk.

In plant virus epidemiology, dynamical models hameariably incorporated an infecti
(inoculation) rate which is of a bilinear form bgidirectly proportional to both the abundanc
healthy (susceptible) hosts, and to theradance of infective vectors. Similarly the asgiion rate
is usually directly proportional to the abundanéenon-viruliferous vectors, and that of infectic
hosts. These assumptions have been questionedrfam human diseases and infectioesathicl
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incorporate power parameters of the variables baem proposed. Here we examine infection rates
for plant virus diseases which are of a more geriera than the familiar bilinear terms. For plant
virus diseases, the power parameter can be regasladmeasure of the spatial aggregation of the
virus vectors or as a coefficient of interfereneéneen them, depending on the context.

We examined field data for cassava mosaic virgeatie (CMD) incidence and found that
disease progress curves and vector abundance awgethe first 6 months of the crop could not be
explained using bilinear infection rates. Incogiorg the new infection rates allowed the range of
observed curve types to be described.

New evidence of a mutualistic interaction betw&@MD viruses and vectors has shown that
spatial aggregation of the vectors is an inevitablesequence of infection, particularly with a seve
virus strain or a susceptible host. In the modadsfor aggregation reduces the effective contdet r
and therefore the predicted equilibrium abundaridefected hosts is rather less than when a bilinea
contact rate is used. Two forces are at play énntlutualistic interaction: virus infection increase
vector fecundity, but aggregation of the vectory mean that disease spreaithin that cropis less
than would be expected by such a boost in vectoeau.

The large number of vectors generated on infegtadlts emigrate to alight on other crops in
large numbers and so promulgate continued disgasads Using a spatially-structured version of
the model, the effect of the mutualistic interaatietween virus and vector on the propagationef th
epidemic wave of CMD seen recently in Uganda, wasrened.

MODELLING PLANT VIRUS EPIDEMICS IN A
COMBINED FIELD-NURSERY SYSTEM

M.J. Jegél), M.Y. Dutmef? and F. van den Boséh

(1)\Nageningen Agricultural University, POB 8025, 67®E Wageningen, The Netherlands.
(Z)Wageningen Agricultural University, Dreijenlaan6¥03 HA Wageningen, The Netherlands.

During the last few years a number of papers hawgeared on modelling plant virus
epidemics. Chan & Jeger (1994) introduced a mddstribing plant-virus dynamics with roguing
and replanting and derived invasion criteria fauses into disease-free crops. Heftal. (1997)
explicitly incorporated vector dynamics into a mbdé cassava mosaic disease and studied the
dynamics of the disease on a regional scale dwigurrent epidemic in Uganda. Jegeal (1998)
compared virus transmission characteristics anorparated vector dynamics, activity and migration
into a general epidemic model.

For some perennial crops the material used fdantipg is derived from cuttings taken from
the crop, which are then multiplied in a nurse¥ye modelled this situation to determine effects on
plant virus epidemics and whether dynamics werkuéniced more by roguing in the field or the
nursery. The plant populations were divided ingalthy and diseased categories and were linked
according to a basic SI model of disease transamissRoguing and replanting in both the field and
nursery were included. Two variants of the modefrevdeveloped in which plants from which
cuttings were taken either remained in the fieldvere harvested.

A criterion was derived for the invasion of disedgplants into the healthy field crop, and
consisted of three terms: the basic reproductivaebmrs of disease in the field and in the nursery,
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and the cycling of diseased material between tid ind mrsery. Disease can still invade wher
basic reproductive numbers are less than 1 depgratinthe magnitude of cycling. Under sc
conditions only diseased plants remain in the fieldn invasion criterion was also derived
healthy plants and depded on replanting rates in the field and nursamg, removal rates of heal
plants caused by infection, roguing and mortalifygraphical analysis of the invasion criteria &
sensitivity analysis suggest that roguing in thedfiis generally mar effective in the control of
virus disease than roguing in the nursery.

THE INFLUENCE OF CULTIVATION PRACTICES ON THE SPATI AL DISTRIBUTION
OF VIRUSES IN AUSTRALIAN HOP GARDENS

S.J. Pethybridd®, C.R. Wilsof?, F.J. Ferrandif® and G.W. Legge?

Wuyni. of Tasmania, GPO Box 252-54, Hobart, 7001, ABBLIA.
@Connecticut Agricultural Experiment Station, P.QoxBL106, New Haven, 06504, U.S.RAus.
Hop Marketers Pty. Ltd., GPO Box 104A, Hobart, 708USTRALIA.

In Australia, hops are dquently infected by hop latent virus (HpLV), homsaic viru
(HpMV) and Prunus necrotic ringspot virus, appleN&SV-A) and intermediate (PNRSN-
serotypes. In the absence of the most efficiehtdapector,Phorodon humuljithe spread of HpM
and HpLV relies upon the activity of other aphicesies and/or mechanical transmission. Pellen
associated transmission of PNRSV in hop is not mamd, and while mechanical transmission
below-ground root contact have been implicated sfiread mechanism ®NRSV in hop is unclei
This study examined whether cultivation practicefluence spatial distribution of viruses
Australian hop gardens.

Two plots of cv.Victoria (established virfige) were surveyed for virus incidence. Pl
(n=1275) was p@nted in 1989 at Bushy Park, Australia, where atibn practices operate o
along rows. Plot 2 (n=500) was planted in 199Magttleford, Australia. Here cultural practic
operate across and along rows. In 1990 indivigilahts from plot 1 wereested by ELISA fc
HpMV and PNRSV (A&Il). In 1996 and 1997 plants waiteo tested for HpLV. Individual plai
from plot 2 were tested in 1998 for all virusespidemics were characterised spatially by ordi
run analysis (ORA) and radial correlation analyRE€A), the latter by 2DCORR.

In plot 1, (1996 and 1997) ORA detected significelnstering of all three viruses in the s:
direction as cultivation practices. Epidemics Ibtlaree viruses were too anisotropic within roves
RCA to concludesignificant spatial correlation. In plot 2, resuftom ORA and RCA, indicatec
random distribution of HpLV and HpMV, and aggregatiin both directions of PNRSV. Thi
results imply the role of cultivation practicesspread of PNRSV. The autocoatdd incidence 1
HpLV and HpMV in plot 1 may result from secondapresad by mechanical transmission or ve«
moving to adjacent plants. At site 2 random incesuggests the spread of HpLV and HpMV
more reliant upon primary infection with little sewary spread.

REGIONAL ANALYSIS OF PLANT VIRUS EPIDEMICS WITH
GEOGRAPHIC INFORMATION SYSTEMS AND GEOSTATISTICS

M.R. Nelsonand T.V. Orum
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Department of Plant Pathology, University of Arizpifucson, Arizona.

Virus disease management is most consistent ifetlige a relatively simple relationship
between the virus source and the crop. Examptdsde viruses with a single host or viruses whose
primary dispersal mechanism is by seed transmissionegetative propagules and certification
programs are effective. Management of ecologicatiynplex virus diseases, best typified by
whitefly-transmitted geminiviruses, can be improugdthe use of more sophisticated information
processing technology such as geographic informasigstems (GIS) and geostatistics to guide
cultural management decisions. A focus on supprgsgrus and vector sources is the cultural tactic
most likely to be successful in reducing virus dgma

A GIS is a computer system capable of assemidiioging, manipulating, and displaying data
referenced by geographic coordinates. GPS receidetermine location using a system of
navigation satellites operated by the United StBxegartment of Defense (the NAVSTAR system)
and are among the most important tools for spwtigferencing agriculture data. GIS relates the
data collected by GPS to other sources of geogréed information. Regional applications in plant
virus management have used inexpensive hand-he®IUuBRs, because the interpretation of spatial
patterns spanning over 100 km does not require cauracy of better than 100 m for point
coordinates.

Geostatistics is a set of tools for interpolatiorcreate surface maps based on point samples
or observations. A surface map is a map with @a ahaded in a color or gray scale keyed to a
variable. Surface maps allow the viewer to grdmplarger picture without being distracted by the
scatter of point data. Regional surface maps peopriate when a variable is correlated with ftsel
at various separation distances and directionsrzkyield boundaries. This is particularly true in
plant virus disease situations where nearby fields frequently exposed to similar pressure from
alternative hosts of the virus embedded in thedaape. Recurring patterns of incidence and risk of
virus disease at a regional scale can develop becaluthe cumulative effects of local landscape
elements. GIS and geostatistics help in understgndnd communicating these site-specific
patterns.
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USE OF A MATHEMATICAL MODEL AS AN ANALYTICAL TOOLT O PRIORITIZE
IPM RESEARCH AND INTERVENTIONS FOR WHITEFLY-TRANSMI TTED
GEMINIVIRUSES IN LATIN AMERICA

P.K. Anderson

Centro Internacional de Agricultura Tropical (CIABpartado Aereo 6713, Cali, Colombia.

Geminiviruses transmitted by the whiteBemisia tabaci(Gennadius) have caused m
epidemics and yield losses in horticultural crops Liatin America. Tomato L{ycopersico
esculentumMill.) has been one of the most severely affectedps. Reviewing the availal
literature on IPM options to protect tomatoes framitefly-transmitted geminiviruses, many i
tactics exist, including resistant varieties, swtith and natural insecticides, cultural practi
physical barriers, biological and legal controWith a gowing variety of IPM options, research
and producers are faced with the need to recomraaddselect viable IPM tactics, often, with
previous field testing and implementation. Recggrdl mathematical simulation model for insect
transmitted viruses has been developed and apigiadalyze thédemisiatransmitted geminivirt
pathosystems. This presentation focuses on thefispeases of tomatdfecting geminiviruses
Latin America, and tomato yellow leaf curl begonrasgi (TYLCV), an Old Worldgeminivirus
recently introduced into the Caribbean from Isra&$ a result of the analysis, recommendation
made on the epidemiological research needed, anthtist epidemiologicallgffective IPM tactic
to be prioritized for further development.

EPIDEMIOLOGY OF TWO PHYTOPLASM STRAINS ASSOCIATED
WITH YELLOW CRINKLE IN PAPAYA

F.W. Nutter, J¥ , A.C. Padovaf and K.S. Gibly

mDepartment of Plant Pathology, 351 Bessey Hall al@tate University, Ames, 1A 50011, USA.
(Z)Faculty of Science, Northern Territory UniversiBarwin 0909, Australia.

Phytoplasmas, previously called mycopladika-organisms or MLOs, have been reporte
Australia since 1902 when big bud disease of tomeds first described. Differentiation stuc
have foundthat two main groups of phytoplasmas are assatiaith these diseases: the faba t
phyllody strain cluster which includes the tomatiy bud (TBB), and the stolbur group
phytoplasmas which includes papaya dieback (PDBnother variant of the TBBgroup is
phytoplasma called V4, which was first transmittgddodder from a sweet potato with little lea
periwinkle (Vinca), and has since been found tauodt other field-collected plant hosts.

Phytoplasmas have been shown to be associatedthvite diseases of papay@atica
papayg in Australia: mosaic, yellow crinkle, and diebackn 1996, papaya trees at a plante
situated in Katherineg. 300 km south of Darwin were observed with yellorinkle disease ai
phytoplasma was found to bessaciated with this disease. Subsequently, we stigager
phytoplasma variability within this plantation tetdrmine the types of phytoplasmas.

The temporal and spatial spread of two phytoplastrens (TBB and V4) that cause yell

crinkle disease fopapaya were monitored in a papaya plantationr@ x 55 plants/row) locat
near Katherine, Northern Territory, Australia. Begng in May 1996, each plant was inspe

91



monthly and the location (row, plant number) andedaf each symptomatic plant was recorded.
Leaves from symptomatic plants were sampled anekdtat 4 C until processed. Phytoplasmas
were distinguished by restriction fragment lengtymorphism (RFLP) analysis of the 16S rRNA
PCR product. Restriction enzymes used were AluRsal| and digested products were resolved on
8% polyacrylamide gels.

Through September of 1998, TBB and V4 occurredaéarly equal frequencies with the
incidence of V4 and TBB-diseased plants reaching%0and 9.0%, respectively. Time between
symptom appearance and plant death ranged froniQ neonths in plants infected by the TBB strain
and from 1 to 8 months for plants infected by tiesttain. The mean time from symptom detection
to plant death was 3.5 months for plants infectedhle V4 strain and 4.0 months for plants infected
with the TBB strain. As of September 1998, the pgeral rate of disease spread (based on
symptoms) for the V4 and TBB strains was 0.18 £€R0.90) and 0.16 (R= 0.97) units/month,
respectively. The rate of plant death caused theeiTBB and V4 was. 0.15 units/month (R=
0.98). Between May 1996 and September 1998, thblihg time for plant death decreased with
time, indicating that the yellow crinkle epidemi ¢urrently in the exponential phase of growth.
Time to 50 % plant death is predicted to oczut6 to 19 months after September 1998.

FORECASTING APHID OUTBREAKS AND SPREAD OF CUCUMBER MOSAIC VIRUS
IN LUPINUS: A SIMULATION MODEL FOR
A MEDITERRANEAN-TYPE CLIMATE

D.J. Thackra$®, A.J. Digglé!?, F.A. Berlandié? and R.A.C. Jonés?

W CRC for Legumes in Mediterranean Agriculture (CLIMAUniversity of Western Australia,
Nedlands, WA 6907, Australia

@ Agriculture Western Australia (AgWA). Locked Bag N&, Bentley Delivery Centre, WA 6983,
Australia.

Cucumber mosaic virus (CMV) causes a serious sis@d narrow-leafed lupinL{pinus
angustifolius) It is seed-borne in lupins and seed-infectedtplact as the primary virus source for
secondary spread by aphid vectors in crops. lseswyield losses of up to 60% in some years, but
has little impact in others. Aphids also causeragic yield losses in lupins due to direct feeding
damage. The spread of CMV depends on a numbearatbles: most importantly the magnitude of
the initial CMV infection source (seed-infected mi), plant density, available ground-cover, the
time of vector arrival in relation to plant growstage, how many vectors acquire virus, how often
they move to a new plant, their transmission edficies, how many plants in a field are already
infected, and the length of the delay betweenaihitifection and the plant becoming a CMV source
for aphids.

A simulation model is being developed to forecgshid outbreaks and spread of CMV in
lupins. It calculates an index of aphid activitythe vicinity of the crop prior to the growing sea.
This is based primarily upon rainfall during latevsmer and early autumn (March and April). This
determines the availability of herbaceous host tpldweeds and self-sown crop plants) on which
aphids build up before moving into crops. The niatien predicts the arrival of both lupin-
colonising and non-lupin-colonising aphid speciedhie crop, their movement between plants and
the spread of CMV from infected source plants witthie crop. It evaluates the effects of different
sowing dates, proportions of seed-infected plants @ant densities on CMV spread. Grain yield
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loss and the proportion of harvested seed infeeild CMV are also estimated, the latter acdogd
to cultivar. The inputs required from the modekmsre planting date, cultivar, numbers
established healthy and seetected plants per square metre, and rainfall datahe year to t
examined.

The model successfully predicted the time mival and build up of aphids, spread of CM
yield loss and CMV transmission into harvested skeohd in four years of field experiments
Badgingarra, Western Australia. These experimegsesent a range of scenarios for MadgqitH
rainfall, sowingdate, level of infection in seed sown and plamisitg. A sensitivity analysis usi
the model has confirmed that the initial inciderafeseedinfected plants, the established p
density and the time of arrival and abundance bfd®pin lupins arenajor determinants of the r.
of spread and final incidence of CMV in the cropdaubsequent yield loss. The model wil
validated using data from different years and o#its, so as to take additional biological, clie
and cultural factors iotaccount. The finished model is intended for s as an educational t
and in the development of a decision support systeaid growers in the management of aphids
CMV in lupin crops.
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POSTER PRESENTATIONS

MODELLING VECTOR DYNAMICS AND THE SPREAD
OF INSECT-TRANSMITTED VIRUSES

D. Morgan, |. Barker and K.F.A. Walters

Central Science Laboratory, Sand Hutton, York, ¥4 1LZ.

Barley yellow dwarf virus (BYDV) causes an impartadisease of cereals and grasses
throughout the world and significant losses to sropn the UK introduction of the disease into a
field (primary infection) results from the immigian of viruliferous winged (alate) aphids into fisl
and subsequent spread (secondary spread) occinfeetd/e wingless (apterous) offspring disperse
through the crop.

Pesticides tend to be applied routinely to cordmiid vector populations and irrespective of
the risk of virus infection. Consequently, unnezeg and ill-timed application may be made. A
reliable forecasting system is needed based upmoubgh understanding of the biological processes
involved but until recently little was known abdhe factors which determine the introduction and
subsequent spread of BYDV. Thus the aim of thgeptovas to develop a computer model which
predicted the spread of BYDV and which would undegprational Decision Support System (DSS)
for both vectors and virus alike.

A stochastic individual-based simulation model bagn developed integrating sub-models
describing the population dynamics and behaviouapdfid vectors, and the epidemiology of the
virus. The system utilises a cellular automataeggh so that each individual aphid and plant withi
the field is monitored by the model, which utilisesutines to simulate aphid development,
reproduction and mortality, and the dispersion eftars between plants and subsequent spread of
virus in the crop.

The model was validated with observed data of wigering aphid populations and virus
incidence from field experiments in 1996/97, 1987&hd 1998/99. The predicted spatial dynamics
and temporal incidence of both aphids and viruseveénilar to those observed in cereal fields.

Furthermore the model has provided useful insigint® understanding the complex
interactions between biological processes invoimeBYDV epidemiolgy. A sensitivity analyses of
the model identified (1) virus latent period, (2dmality of overwintering aphids, (3) the number of
infective alate aphid migrants, and (4) the displerate of apterous aphids within crops, as ctitica
factors, which have a greater impact on model duthban other factors. Small changes in the
associated equations produced a halving or doublfitige final amount of BYDV predicted.

TEMPORAL AND SPATIAL PATTERNS OF SPREAD WITH THE
NECROTIC AND NON-NECROTIC STRAINS OF BEAN
YELLOW MOSAIC VIRUS IN NARROW -LEAFED LUPIN
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Y. Chengd?and R.A.C. Jone$?

W CRC for Legumes in Mediterranean Agriculture (CLIMAUniversity of Western Australia,
Nedlands, WA 6907, Australia.

@ Agriculture Western Australia (AgWA). Locked BagBentley Delivery Centre, WA 6983,
Australia.

A new strain of bean yellow mosaic virus (BYMV)nannecrotic strain, was found infecti
narrow-leafed lupir(Lupinus angustifolidsin Western Australia It has become widespreadoith
crops and wild populations. Unlike the previousnoéic strain, which kills infected plants, it cas
mottle and stunting without plant death. Plantedred with it can therefore persist, actiag
sources for virus spread by vector aphids througti®igrowing season. A field experiment in 1
compared the patterns of spread of the two straBshterranean clover plants infected with or
other type were introduced into 20 x 20 metre ptdts. angustifolius(5 foci/plot, 2 plots/strain
Two plots were left without deliberately introducketi. Within each plot, plants with characted
symptoms of either strain were tagged on eightsiooa over a 9-week period. Different tag cotou
distinguished tagging date and strain. At the ehthe growing season, each plot was divided
1metré quadrats and all tagged plants within each quannanted. Grain yields were determi
individually for up to 50 plants/strain for eachgging date, and for the same number
symptomless plants.

When BYMV spread started within the plots havingonnecrotic foci’ there wel
approximately equal numbers of plants infected Withnonnecrotic strain to those infected with
necrotic strain in the plots with ‘necrotic foci’Subsequently, however, the noeerotic strai
spread more rapidly and by the end of the expeliniare were twice as many plants infected
it as by the necrotic strain. In plots withoutifa&pread was also more rapid with the matrotic
than with the necrotic strain. Overall numberplaints infected with the nomecrotic strain tend:
to increase exponentially while numbers infectethwiie necrotic strain tended to increase line
With both, clusteng of infected plants was greatest in the immediétinity of each focus. Beyo
a 2.5 metre radius of each focus, there were bodlttesed, isolated, single infected plants
clusters of infected plants with both strains. ldeer, clustering outse the foci was much less w
the necrotic strain, which was mostly present aglsj isolated infected plants or pairs of infe
plants. With the nomecrotic strain, there were clusters containingaipO affected plants. In t
plots without foci, spread of both strains was random and infectioourved mostly withot
clustering.

Losses in grain yield were very substantial withhbstrains. They were greatest with
necrotic strain, with which there was no seed pectidn except with late imfction when plan
tended not to become fully infected. Yield losseith the nonnecrotic strain increased w
increasing duration of plant infection reaching %®@ith early infection. Because of its increasy
widespread occurrence, fast rate of spread, anstemuial impact on grain yield, the noeerotic
strain of BYMV is cause for concern for the lupiaustry.

TEMPORAL AND SPATIAL PATTERNS OF SPREAD
OF CUCUMBER MOSAIC VIRUS IN CHICKPEA

S.J. McKirdy? and R.A.C. Jonés”
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(l)AgricuIture Western Australia (AgWA). Locked Bag Né, Bentley Delivery Centre, WA 6983,
Australia.

@)Cooperative Research Centre for Legumes in Meditean Agriculture (CLIMA). University of
Western Australia, Nedlands, WA 6907, Australia.

Cucumber mosaic virus (CMV) causes a serious beetk disease of chickpe&i¢er
arietinunm) in Australia. A field experiment in 1997 meaglitbe rate and pattern of spread of CMV
in chickpea, a non-host plant for aphids. It afstermined the losses caused when plants were
infected with CMV at different growth stages. Dehickpea cv. Tyson was sown in four 20 x 20
metre plots. Five metre wide buffers of canddagsicanapug surrounded each plot. Narrow-
leafed lupin Lupinus angustifoliysseed with 21% CMV seed infection was sown at fdants
within each of two plots to act as primary virugeiction foci. The other two plots had no introddice
foci. Movement by migrant aphids spread CMV. otéal plants developed CMV symptoms
consisting of chlorosis, twisting and reddenindeaf tips, proliferation of axillary shoots and pia
stunting. The plots were inspected four times plaohts showing obvious CMV symptoms were
tagged with different coloured tape on each occasiheaf samples from chickpea plants with
characteristic symptoms were tested by ELISA tofioonCMV infection. The occurrence of
infection was mapped for each of the tagging datésthe end of the growing season, all tagged
plants were harvested individually along with arbgéhealthy plant for paired comparisons.

Initially most of the chickpea plants with CMV sptoms were tightly clustered around the
primary infection foci. In plots with foci, spredlden accelerated and within four weeks, at lealt h
the CMV infected plants present were outside tloinities of the foci. Spread away from the foci
consisted mainly of isolated infected plants dispdrat random but formation of secondary foci had
just commenced. An increase in the amount of Cikéad was evident in plots without foci at this
time and this was represented by isolated infeptadts dispersed at random. Two weeks later in
plots with foci there was substantially greatetrespraway from the foci. This still consisted minl
of isolated infected plants but with greater nursbef clusters. Overall, substantially less spread
occurred in plots without foci and this spread weaglent as isolated infected-plants distributed at
random with very few clusters. When disease psxveas analysed for plots both with and without
foci, there was a linear trend and not the expoakintrease in spread that was expected.

Yield loss in individual plants increased with dtion of infection. CMV infection caused
total herbage dry weight to decrease by 53-76%paatweight to decrease by 68-85%. Seed yield
was decreased by 58-76% and the number of seedagam was 47-69% smaller than on healthy
plants. Seed size was 21-24% smaller and on CNié&ied plants there was a 10-22% increase in
the amount of shrivelled grain produced.
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DYNAMICAL MODELS OF HOST-PLANT INFECTION BY HELPER- DEPENDENT
VIRUS COMPLEXES

X.S. Zhang, J. Holt and J. Colvin

Natural Resources Institute, University of Greetwi€hatham Maritime, Kent, ME4 4TB, L
Email: hj30@gre.ac.uk

Interactions between viruses are common in nature and somesedgruepend on st
interactions for their survival. A virus may lasime essential molecular function that anothers
provides. In so-called helper-dependent virus dergs the helper virus is tramittec
independently by vectors, whereas the dependens Vér totally dependent for its transmissior
vectors on molecular agents associated with theeheirus.

A general dynamical model was developed of haatiphfection by a helper-dependeitus
complex. Four categories of host plants were clamed: healthy, infected with helper virus ali
infected with the dependent virus alone and infiketth both. The threwmay interaction betwer
virus, host plant and vector has been simplifigdassuming that the vector infectivity mirrors 1
infection. New plantings of the host crop weresteined by a maximum abundance imposed |
assumed limitation of cropping area. A number ltéraative equilibrium states of host infect
could acur determined exclusively by the values of patenseand it was informative to disp
their distribution in the parameter plane whétethe ratio of infection rate / host loss rate do
infection, is proposed as an important epidemi@algguantity, thenutual adaptation of the vir
and the host plant.

Analyses of the distribution of the final equiliaiiilustrated the following. (i) A well adapt
helper virus increased the opportunity for a dependirus to evolve and survive. The m
therefore explained why infection with a helper virusually causes no or little damage to pl:
whereas infection with a dependent virus or mixefidtion with both often causes very se
damage. (ii) It is clear that the helper virusaf the sutival of the dependent virus, but it was
found that the dependent virus could affect thevigal of the helper and so the synergi
association could be reciprocal. (iii) The modsbagredicted a situation in which it was possiok
a very bad} adapted helper virus to survive provided the ddpat virus was very well adapt
Though theoretically possible, this state is naivto occur.

SMPVY: A SIMULATION MODEL FOR POTATO VIRUS Y
INFECTING PEPPER (CAPSICUM ANNUUM L) CROPS

J. Sanchez-Poffzand A. Fereré®

(1)Departamento de Ingenieria Electrénica. Escuela ni¢ac Superior de Ingenieros
TelecomunicacionETSIT). Universidad Politécnica de Madrid (UPM)u@ad Universitaria, s/i
28040 Madrid, Spain.

@Departamento de Proteccidfegetal. Centro de Ciencias Medioambientales (CSCZ)Serran
115 Dpdo. 28006 Madrid. Spain.

The SMPVY is a simulation program that predicts phegress and incidence of the infec
caused by potato virus Y in open-field pepper cropbe model uss data obtained from aphid t
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catches in green tile traps located in differergpse growing areas during four years: 1991-1994.
The program considers the vector efficiency of rehids alighting in the field for the first time
(primary infection). The aphid species considexsgithe most abundant and/or efficient transmitting
PVY to pepper crops grown in Spain. These speates\phis fabae Aphis spp., Brachycaudus
amigdalinus Diuraphis noxiaand Myzus persicae The model describes the infection of PVY
dynamically and considering its spatial distribatiand the primary and secondary spread. Finally,
the program determines the yield loss due to PV famction of the time of virus inoculation.

The program allows setting two different typesusérs: a standard user and an advanced user
mode. The standard user mode allows enteringigeinmumber of data and initial conditions. The
advanced user mode allows entering and modifyirfguitevalues of standard parameters that have
been set by the program. The default values usethaean values obtained from research conducted
under certain conditions and may vary locally andually depending on the climate of the region
under study. Therefore, the advanced user canfynadd set these default values to the particular
conditions and seasonal climatology of the regioden study. SMPVY can provide information and
predictions on yield loss expectations due to PNfédtion and therefore, may be used as a decision-
making tool for disease management.

SMPVY runs under Microsoft Windows and has a dsendly interface with graphic and
numeric presentation of the simulation outputs. P is currently being validated using data from
PVY epidemics occurring in the Central Region o&iBpduring the period 1995-1998. The model
will be adjusted depending on the results obtafnaa the validation process.

SPREAD OF POTATO VORUS Y IN POTATO FROM AN EXTERNAL SOURCE:
SPATIAL AND TEMPORAL PATTERNS

F.J. Legorburl?, R. Marquine? and J.A. Ruiz de Gauffa

UNEIKER-Arkaute, Department of Industry, Agricultuaed Fisheries, Basque Government, Apartado
46, E-01080 VITORIA/GASTEIZ, Spain.

@Servicio de Semillas y Plantas de Vivero, Departnoéindustry, Agriculture and Fisheries, Basque
Government, Vicente Goikoetxea 6, E-01008 VITORIASIEIZ, Spain.

The control of viruses in seed potato productigiies mainly on preventive measures, one of
them being isolation from external sources of itibec In 1995, Basque seed growers were allowed to
produce their seed under a imixed areal scheménteespersed with ware fields. This provided the
conditions for studying potato virus Y (PVY) infext from adjacent fields.

Four farmersi seed potato fields planted in thaity of ware fields, plus a control consisting of
a seed field isolated by eighty meters of cereatevtested at different times in the growing sedson
PVY infection. Samples were taken at differentatises from the field edge. After maturity, saraple
of tubers were also analyzed. Three of the falddi planted in the vicinity of ware crops showad a
exponentially decreasing spatial gradient of itdecfrom the edge inwards. The fourth one and the
control field showed no such gradient.

The disease progress curves were of sigmoid shipeupper asymptotes lower than 100%
infection in all the sampled rows. The availabilitf healthy plants was not, therefore, the a facto
limiting disease progress. The disease increasacliorently, although at different rates, at atalces
from the field edge. All this could be interpretesithe infection having been produced concurrémtly
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all rows by the main aphid flight peak (end of Juaed showing up in the plants two weeks later
the aphids movedurther away from the external infection sourcesytihad lost their infectivity t
probing on more and more uninfected plants.

In all the cases the harvested material far exceéue tolerances for seed certification.
imixed areai scheme is thus to be discouraged.

TOTAL APHID FLIGHT MONITORING BY YELLOW WATER TRAPS
STEPS TOWARDS MODELLING.

M. Gonzalez de Murillo, M.D. Ramos-Pérez and Fegjdrburu

NEIKER-Arkaute, Department of Industry, Agricultuaad Fisheries, Basque Government,
Apartado 46, E-01080 VITORIA/GASTEIZ, Spain.

Non-persistent viruses, including potato virus PVY: Potyvirug have limited vect
specificity, being transmitted by many species initihe Aphidinae Monitoring the flight of all th
aphid species collectivelyHpmoptera: Aphididaecould be a “quick and dirty” approach to
assesment, since no individual identification wdudchecessary.

A data set of aphids caught in yellow water trag2f) years in the Basque seed potato grc
area was studied by dysis of variance techniques. The first approaels & factorial design of Yea
Week x Location to analyze the log transformatibthe total aphid captures, using the triple intéca
term as the experimental error. The main factoc®anted for rast of the variability, but the Yea
Week and Year x Location interactions were alsalkigignificant. This means that eventual fores
should be built in a year-to-year basis.

This explanatory model was further refined toimtegree polynomiaver the weeks plus a fix
effect for Location, both nested within Year. divg a good fit, except for 1993 and 1996, wherflittet
dynamics curves were flat. The polynomial modigtf dynamics with a peak in June and a trouy
August. The pak date changed from year to year, but the detay the peak to the trough was fe
constantc. 11 weeks. Any relationships of the flight peakghtor date with meteorological variat
were not obvious.
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MODELLING VIRUS EPIDEMIC DEVELOPMENT USING
LONG-TERM STATISTICS

F.P. Demyanenko

Kyiv University by Taras Shevchenko.

Plant virus pathosystems, and interactions witttors and hosts are often very complex and
are affected by different factors. These are bidpiresence and prevalence of vectors, weeds,
anthropogenic pressure) and abiotic (air and soilperature, humidity, day length, wind velocity
etc.). Development of multifactor models requigesknowledge of the influence of all above-
mentioned factors on viral population developmer@bviously, these models are good only in
artificial systems with a restricted number of ntoring parameters. A more complex approach to
modeling viral population dynamics is proposed. Nége observed fixed number of agrocenoses in
different regions of Ukraine for several years. e3& regions were selected so that they differed in
climate characteristics, anthropogenic pressurg,eamological complexity. Monitoring of 16 of the
most harmful agricultural viruses was done usind3A, electron microscopy and visual tests. A
database which incorporated original processinghottt was created. Received data after
subsequent processing provides dynamic estimatibrgus spread on different ecosystem levels.
At the first stage by comparison of virus antigeagence simultaneously in soil and crops, in soil
and weeds, weeds and crops we can define virabrtrizsion ways, its hosts and reservoirs.
Comparing simultaneous presence of two or moré aimtigens can demonstrate dual infection. At
the second stage we can define virus populatioramhjo parameters as affected by crop rotation.
Finally we can propose complex solutions to preegrdemic development by optimal crop rotation.
Such methods can greatly reduce the costs of figlthtenance by decreasing usage of herbicides
and pesticides.

TEMPORAL AND SPATIAL SPREAD OF TOMATO SPOTTED WILT TOSPOVIRUS IN
RELATION TO THRIPS POPULATIONS
IN TOBACCO CROPS IN NORTHERN GREECE

E.K. Chatzivassilio?, I. Zintzara®, G. Jensé? and N.I. Kati§’

Wplant Pathology Laboratory, Faculty of Agriculturistotle University, 540 06 Thessaloniki,
Greece (Katis@agro.auth.gr).

(Z)Laboratory of Entomology and Agricultural Zoologyniversity of Thessalia, 383 34 Volos,
Greece.

®Plant Protection Institute, Hungarian Academy agéBces, H 1525 Budapest, Hungary

Temporal and spatial spread of tomato spotted twipovirus (TSWV) were studied in
tobacco fields of cv Virginia in Kilkis, one of theost important tobacco producing areas of
Northern Greece. The study was performed in twzedarental plots during 1995, one in 1996 and
one in 1997. Sampling of thrips and infected damas performed biweekly, both in the seedbeds
and in the field. Thrips population was recordethg blue sticky traps (Horiver-TR). In seedbeds,
TSWYV incidence was estimated by testing 100 rangaualected leaves by ELISA using antibodies
against the N protein of TSWV (BR-01). In the digplants showing typical symptoms of TSWV
infection were counted, their position in the pleas marked and ten of them were randomly
collected and tested by ELISA to confirm infectioifhe peak of thrips population was recorded
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during the 229 and 23 week of the year 1995 in both plots, reaching axiprately 5000 adults p
trap. At the end of the period only 7.4% and 2 @®plants were infected in the two plots. Du
1996 the peak of thrips population was in thBasd 19" week, whereas in 1997 it was recorded
weeks later (20 and 2% week), reaching 1400 an®Q0 thrips per trap, respectively. At the en
the season, in both years, all plants were infebie@SWV. The coordinates of the infected pl
placed within the rectangular area were determbeezbd on a defined coordinate system. Tt
was tested whether these points were scatteredmandy using a distancdshsed Monte Car
test. The statistic used for the Monte Carlowest the mean of the distance between plants ain
nearest neighbors. The test was performed foddltee of each sampling dafhe statistical analys
revealed that the pattern of infected plants inrantdom (p<0.01).

Thrips identification showed thatrips tabaciconstituted the predominant thrips species
the only vector of TSWV collected on the traps.h@tspecies such dsgolothripsspp, Limothrip:
cerealium, L. Denticornis, Taeniothripspp Thrips spp., which are not known to be vector:
TSWYV, were also identified.

SPREAD OF BEET MOSAIC POTYVIRUS AFTER INOCULATING
THE CROP AT DIFFERENT DATES.

A N. Dusi*® D. Peterd and W. van der Wef

Bpepartment of Virology, ®Department of Theoretical Production Ecology, Wagger
Agricultural University, The Netherland@,Embrapa/HortaIi(;as, Brazil.

Beet mosaic virus (BtMV) is, as all other virusaesthe genudPotyvirus transmitted non
persistently by different aphid species with valeadfficiencies. Outbreaks of BtMV in Netherla
could not be correlated with the population dynanitany specific aphid species. Alatae migi
are believed to play a major role in the spread dfyouses due to their short acquisition peri
active probing behavior and active search for a hest. The relationship between aphid populi
and spread of potyviruses has been studied byrehiff@pproaches. The only general conclu
drawn from these studies is that the developmeth@filatae aphid population overlaps the dis
progress curves, and that a single species isinmttlg correlated to the spread of potyvirus
single pathosystem.

Field experiments were conducted in 1995 and 1@96tudy the development of Bth
epidemics after inoculating field plots at differasates. The development of the infections
recorded weekly or fortnightly after inoculatioifhe relatimship between the epidemics and al
aphid population was studied by means of multiplgression analysis, Pearson product correl
and a mechanistic simulation model. Total dailzidgopulation caught by a suction trap prove
be the best paraeter to explain the developed epidemics studiedrodiuction of the disease bef
the aphid flight resulted in similar epidemics. the simulation studies, spread of BtMV coulc
related to the aphid population by a single intdmate. Simulatedpidemics at different inoculati
dates fit the experimental data, supporting the afsthis single rate to link aphid population
spread. Further improvement in the model may fomusthe species composition of the a
catches and the aggregated spatial pattern ofatichgs with infected plants.
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ORAL PRESENTATIONS

TOMATO SPOTTED WILT TOSPOVIRUS AND VECTORS IN PORTU GAL

A-M.N. Pereird”, I. Corté&", A. Aires?, A. Sottomayd?, L. Mourd®, D. Lourd®,
G. Nolasc®, L. Almeidd®, N. Ramo®’ and E. Fernand&s

Wyniv. Tras-os-Montes e Alto Douro. Vila Real.
@Estacso Experimental Hortofloricultura, Vairéo.
®Escola Superior Agraria, Ponte de Lima.

“Dir. Geral Proteccdo das Culturas, Oeiras.
®Uyniv. Algarve; Faro;

©Djr. Regional Agricultura do Algarve, Faro.

Tomato spotted wilt virus (TSWV) is the type-memlod the genusTospoviruscurrently
includes 12 other members which are important ggthe of vegetableand ornamentals
greenhouse and field crops. Tospoviruses arertrigiesl in a persistergropagative mode by thri
(ThysanopteraThripidae), the known field vectors.Frankliniella occidentalis the most efficiet
vector worldwide, was detected in8®for the first time in Portuguese greenhousesmuorted ros
and gerbera (EntrBouro e Minho region) (Guimardes & Lopes, 1990) démdps are current
important pests in many crops. TSWV was deteatedhfe first time in Portugal (Alentejgdemir:
region) in 1990 from imported ornamentals (Lour®91) and since 1991 the thrips/TSWV com|
appears to be established in several regions.

In 1997, we started a national project to study #pidemiological complex tospovirus
vegetables and ornamentaisgreenhouse and fields crops. Monitoring arehidication of thrip
from the north and south of Portugal in severaleghwuses and field crops is in progt
Frankliniella occidentalis Thrips tabaciandFrankliniella intonsahave been identifiedf the knowi
tospovirus vectors. TSWV acquisition and transioisscapacity byFrankliniella occidentali
biotypes is being assessed using biological asseystored by ELISA (squash-blot and dubt,
respectively).

A serological study (DAS-ELISA or DdELISA) was done on symptomatic field plants, \
polyclonal anti Nsera to the tospoviruses transmitted by the passibttors identified. Samp
from vegetables and ornamentals reacted positimely with the TSWV antiserum. Several we
near iffected field crops were also reservoirs for theiwviand the thrips. Biological and molec
characterization of Portuguese isolates from peppértomato are in progress. Molecular stt
confirmed the high homology of our isolates to TSWVhe hosrange of these Portuguese isol
slightly differs from the known reaction produceg BSWV on the same hosts, namely by indu
systemic infection in hosts that are referred asdeveloping local symptoms for TSWV.
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INCIDENCE AND EPIDEMIOLOGY OF CITRUS TRISTEZA VIRUS
IN THE VALENCIAN COMMUNITY OF SPAIN.

M. Cambr&”; M.T. Gorrig?; M.P. Romaf; C. Marroquif®; A. L6pe#?;
T.R. Gottwal®; M.C. Martine?” and A. Hermoso de Mendd?a

Winstituto Valenciano de Investigaciones AgrariddAl). Apdo. oficial, 46113 Moncada, Valencia,
Spain.

(Z)Departament d'estadistica i investigaci6 operatlaiversitat de Valéncia. 46100 Burjassot,
Valencia, Spain.

®USDA, Agricultural Research Service, Orlando, FI832, USA.

The Valencian Community (VC) is one of the maitmus areas (184000 ha, 83 million trees)
in the world. The first outbreak of tristeza dise@aused by citrus tristeza virus (CTV) was resrd
in 1957 and since then more than 35 million tremaifly sweet oranges and mandarins) grafted on
sour orange have declined. From 1957 to TB&@ptera aurantandAphis spiraecolgpoor vectors
of CTV) have predominated (14% of CTV incidencd @89). In the last 10 years the more efficient
vector, Aphis gossypjihas become predominant inducing a fast spredleoflisease (46% average
infected trees in 1997). The incidence of CTV dsdprogress is known in the most important
municipalities in growing citrus in the VC. Apprioxately 2% of the trees have been analysed in
large-scale surveys in the last 10 years. Modekpatial and temporal spread of the disease have
been established in different areas (Gottwatdat 1995. Phytopathology. 86, 45-55). The
differences between the temporal spread of CTViéementina de Nules mandarin (logistic curve)
and sweet orange Washington navel (Gompertz grourtte), have been evaluated in the same area.
The susceptibility of the different species or gties to natural infection seems to depend on the
number of shoots and on the period of time in whiaky remain succulent. Accordingly, the most
easily infected rootstocks are Cleopatra mandaritGitrus macrophylla

Correct inform ation on the CTV isolates presethisir incidence and epidemiological
behaviour has been essential for a better managevhéristeza disease in Spain. These data and
knowledge have allowed specific recommendatiorgréevers in order to reduce CTV damages and
to make decisions concerning the time for the ttedse grafted on sour removal. New plantations
with certified plant material free of viruses anm@fted on CTV-tolerant rootstocks represent 80% of
the plantations in the VC. The CTV problem woukld dolved if more aggressive isolates were not
introduced.

SPREAD OF RICE YELLOW MOTTLE SOBEMOVIRUS AS DEDUCED
FROM FIELD OBSERVATIONS AND EXPERIMENTAL RESULTS

D. Peter?, S. Sarr®, P. Oeverin?, Y. Idoé? and D. Guind®
Wbepartment of Virology, Wageningen Agricultural Meisity, Wageningen, The Netherland®rojet

Riz Irrigué, Institut Economie Rurale, Niono, Mali.

Rice yellow mottle virus (RYMV) causes severe atifens mainly in irrigated rice, whereas
infections are generally absent in dry-land ri¢be virus was first reported in Kenya, but is navewkn
to occur in almost all irrigated rice growing aréasAfrica. The virus is transmitted by beetlesian
mechanically. Infected plants are rarely founthinseedbed, but usually occur two to three wektds a
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transplanting the seedlings. Different patternsmfad can be observed in and between the inf
fields. Patches vary in size from a few infectdah{s to areas with a diameter of 10 m or n
Completely infected fields are also encounteredgradient of decreasing symptom severity can
be diserned around severely infected plants. The obdquagterns of spread cannot be attribute
transmission by beetles only. Spread by this tnégson would result in a more even and scat
distribution of singly infected plants or of smpktchesof infected plants. The observations m
experiments done and the number of beetles cadgiw shat most of the spread is not du
transmission by beetles but is caused by mechaimioaulation. Most infections are the resul
exposing healthy seedlings and plants to vimstaminated and infected material (water, soitla
faeces and plants).

The first infections may occur in the seedbed. s€teeedlings will produce infectious gutta
water that contaminates the seedbed water. Timéseteid seedlings may also infect neighbot
plants when disturbed by wind. During transplamtithe farmer will inoculate the seedlings with
hands contaminated by the guttation water, seedigsr and infected seedlings. Further spreade
virus will occur by touching the plants while weedangd other activities in the crop. Plants can
become infected from virus released into the soil.

Harvesting the crop may lead to further spreachefvirus by the implements used. After
harves, the virus can be spread further by grazing taes Infectivity of the virus has be
demonstrated in the faeces of cows and, hence, rmanay become a source of infection. Fi
without any infection history became infected wherds were allowg to overnight. In case
infection is established in a field, virus will beleased from the roots and stubbles when the ifi
prepared for the next crop. The observation wadentlaat surface water appeared still to be infae
three weeks after ploughing a recently planted aroich appeared to be completely infected.

EPIDEMIOLOGY OF THE CARROT MOTLEY DWARF
VIRUS COMPLEX IN PARSLEY

P. Vercruyss®, F. Meert, P. Bleyaef?, L. Tirry®™ and M. Hoft&"

mDepartment of Crop Protection, FLTBW, University itgeCoupure Links 653, BO00 Gen
Belgium.
@POVLT, leperweg 98, B-8810 Rumbeke (Beitem), Betyiu

For more than 15 years carrot motley dwarf (CMDJ, \irus disease transmitted it
persistent way by the willow-carrot aphi€gvariella aegopodiiScop.), has been an impori
parsley disease in Belgium. The CMD virus compdersists of three components: carrot red
luteovirus (CRLV), carrot mottle umbravirus (CMo¥jhd CRLVassociated RNA (CRLVaRN/
So far, there is no rapiand sensitive detection method for the three comapts in parsley, little
nothing is known about the epidemiology of CMD iargley and it is still difficult to control tl
disease. In this epidemiological study the apl@Edter symptom expressiom @arsley (yellow ar
red discoloration of the leaves, stunting) wereestigated during 1997 and 1998. The flights o
aphid vector to parsley were monitored and revealekbar flight pattern fo€. aegopodiiwith three
different flight peaks. Ahough the timing of the flights in 1997 and 1998&wanilar, the intensi
of the flight peaks was totally different. To syutie population o€. aegopodion parsley and oth
secondary hosts (umbelliferous weeds), a samplingegure and an extragti method for aphic
was developed and evaluated. Using this methogiptbg population of the aphid vector on par
was studied and revealed important differences w1997 and 1998. The most impol
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umbelliferous weeds colonised by the aphid vecterewdetermined. The presence of CMD
symptoms in two different plantings of parsley vimgestigated and compared using a visual scale.
There was no correlation between the presenceeofinid vector on parsley and the incidence of
CMD symptoms. Surprisingly, 1997 (low number oflgdlying C. aegopodji gave a significantly
higher percentage of parsley plants with specifibgtoms than 1998 (very large number of early
flying C. aegopod). The influence of environmental factors on CM{Ingptom development in
parsley is discussed.

EPIDEMIOLOGY AND CONTROL OF WHEAT DWARF
M. Lindblad®, M. Sandgref? and R. Sigvald

Swedish University of Agricultural Scienced, Unit for Applied Plant Protectiod?Department of
Plant Biology, P.O. Box 7044, S-750 07 Uppsala, &me

Wheat dwarf is a sporadic, yet serious, diseaseimtfer wheat. The causal agent is wheat
dwarf virus (WDV), a geminivirus transmitted by tleafhopperPsammotettix alienusThe disease
has during the last decade been reported from @eeeuntries in Europe. In Sweden, severe
outbreaks occurred early in the century and in1®40s. In 1997, WDW was again common and
caused yield losses of upao80 %.

In this study we quantified the rate of virus gglein autumn, by leafhopper adults
immigrating into winter wheat fields, and in thelléeving summer, by their progeny. We also
examined the possibility of forecasting damage praenting yield losses by cultivation measures
or chemical control of the vector. During 1998 eniwinter wheat fields were surveyed for virus
incidence and vector occurrence. Wheat plants wamepled and tested serologically by ELISA in
May, before the hatching of overwintered leafhoppggs, and then, in most cases, every second
week until the middle of July. Leafhoppers werenitmred by using yellow water traps. Farmers
who applied a pyrethroid spray in spring left atreated area af. 0.5-1 ha.

Infected plants were found in most of the survefyelds in spring, but the incidence was low
(at most 5 %). The first leafhopper nymphs stattedccur in mid-May and adults appeared in early
June. In some of the fields virus incidence inseel sharply in mid-June, indicating that a
significant spread of virus occurred during eatynsner. The final virus incidence in each field was
more related to the initial rate of infection thaith leafhopper catches. Chemical control in gprin
had a limited effect; at the most it halved thepomtion of infected plants compared with unsprayed
areas.

The large secondary spread of virus implies thahould be possible to avoid damage by
spraying in spring if control effectiveness canitmproved. Compared with autumn control, this
increases the possibilities to forecast damagedb@seector and virus surveys.

CHARACTERIZATION OF IRIS YELLOW SPOT TOSPOVIRUS
AND ITS TRANSMISSION BY THRIPS

A. Gerg A. Kritzman and B. Raccah

Department of Virology, Agricultural Research Qmgation, The Volcani Center, Bet Dagan
50250, Israel.
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In December 1996 unusual viral symptoms of chiorgpots and rings oRlippeastrur
leaves were observed in the Jordan Valley and #sBarea. The virus produced symptom&on
benthamianaC. quinoaandG. globosabut not in other test plants. Electnaicroscopy (EM) usin
ultrathin sections of infected tissues ldippeastrumand N. benthamianaevealed tospovirukke
particles. The virus was identified as IYSV usiag antiserum kindly provided by D. Pe
(Wageningen, the Netherlands).

During October 1997, 20-60% of field-grown onid®s cepg, with unusual viral symptor
of straweolored ringspots on leaves and flower stalks wdreerved in Bet Shean Valley, Isr
Leaf samples were analyzed by transmission EM aff d&p preparations. Typical tospovirlilse
particles were observed only with samples takemfreymptomatic plants. Crude sap fi
symptomatic tissue was transmitted mechanically.tbenthamianaC. quinoa andG. globosa Or
inoculated plants oN. benthamianachlorotic spts developed on inoculated leaves followet
systemic necrosis 5 and 10 days post-inoculatioRl)Drespectively. On inoculated plants of C.
quinoa and G. globosa necrotic local lesions developed byp49PI. EM studies using ultratt
sections of infected onion amdl benthamiandeaves revealed tospovirlike particles. Virus we
purified from mechanically infectetl. benthamianand identified as IYSV by western blots
ELISA (anti-lIYSV antiserum was provided by D. Pstewageningen, the Nethanlds). The hic
incidence of the disease observed in the surrogrftiids and in other onion growing areas in s
was associated with large populations of thripssurveys of thrips populations and IYSV incide
in onion, Thrips tabacipredominatd and its population abundance was significantlyetated witl
IYSV incidence. In order to verify the role of onithrips in virus spread, fielchllected individual
were placed on onion disks. The high rates ofstrassion that were obtained reflegbe higt
proportion of viruliferous insects in the populatioThe utility of field assessment of thrips aityi
in IYSV transmission is discussed.

EPIDEMIOLOGY OF POTYVIRUSES INFECTING MAIZE
IN MEDITERRANEAN BASIN, SPAIN

M.A. Achonand M. Sobrepere

Area de Proteccio de Conreus, Centre UdL-IRTA, lled&ovira Roure 177, 5198 Lleida, Spai
E-mail: Achon@pvcf.udl.es.

Commercial maize fields in northeast Spain wereveyygd for maize dwarf mosaic ¢
sugarcane mosaic potyviruses during two consecygaes. Samples were analysed by DAISSA
using polyclonal antisera against these viruses.

Maize dwarf mosaic virus (MDMV) occurred in all seyed fields; its average incidence
randomly sampled maize was 21.6% and 99.6% in plaaving samples In contrast, sugarca
mosaic virus (SCMV) was found only in one field atglincidence was <0.6%. These result:
consistent with the view that MDMV is the most pant potyvirus infecting maize
Mediterranean countries.

Sorghum halepenseems to be the only host that plays a significala in the epidemiolog
of MDMV. The abundance of this grass, which wasfibin almost all the fields, together with
high percentage (57%) of samples infected by thesvian explain the high incidee of MDMV ir
maize. Besides, it has been found that this geaassource of variability for MDMV and that 1
virus survives in it from season to season.
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No evident alternative host was found for SCMVowg¢ver the other four most abundant
weeds found in the surveBromus Brachypodium Cynodonand Setarig have been reported as
experimental hosts of SCMV.

EPIDEMIOLOGY AND MANAGEMENT OF TOMATO
SPOTTED WILT TOSPOVIRUS

H.R. PappuJ.W. Todd, D.G. Riley, A.S. Csinos, P.F. Bertrand
R J. McPherson and A.K. Culbreath

University of Georgia, Department of Plant Pathglaagnd Department of Entomology, Coastal Plain
Experiment Station, Tifton, GA 31793, USA

Diseases caused by tomato spotted Wispovirus(TSWV) are a major constraint to the
production of peanut (groundnut), tomato, peppet tatbacco in Georgia. The virus is transmitted
by western flower thrips (WFTJrankliniella occidentalisand tobacco thrips (TT). fusca which
are prevalent in Georgia. Prior research has shbatpeanut supports the reproduction of these two
vector species, whereas little vector reproductias observed on tobacco. The virus must be
acquired at the larval stage for the adult to mahshe virus. Detection of NSs (a non-structural
TSWV protein present only following virus replicani) in thrips by ELISA is a reliable indicator that
the virus has multiplied in the vector and thus W#eetor is competent to transmit TSWV. The
proportion of thrips that were potential transmgtin the field populations of WFT and TT collected
from peanut fields was determined by assaying fes.N It was shown previously that TSWV
replicates in WFT. Immunological evidence was oigd for the first time demonstrating that
TSWYV also replicates in tobacco thrips. The premeé of potential transmitters in TT and WFT
varied during the peanut growing season. Afteriratial peak in April, the highest number of
potential transmitters was detected during May aade. Both TT and WFT transmitters were
detected in April whereas TT was the predominawtoreduring the later part of the season. Thrips
positive for NSs were not found in either specidteralate September. While TT was the
predominant vector during 1996, more WFT were fodadng 1997. Overall, 8.1% of TT and 3.4%
of WFT were found to be potential transmitters ssagted by the NSs-specific ELISA. Additionally,
larvae collected from volunteer peanut plants wemred to adults in the laboratory without any
access to TSWV and the resulting adult TT and WETevassayed individually by ELISA. NSs was
detected in adults of both TT and WFT indicating ghotential role of volunteer peanut plants in
disease spread.

Molecular characterization of various TSWV isofatmfecting peanut, tobacco, tomato,
pepper, watermelon and stokesia showed that thdéeouapsid gene sequences were highly
conserved. Phylogenetic trees showed close cingtef Georgia isolates indicating the effect of
geographic distinctiveness on sequence evolutiarSa¥V populations.

Recent field studies showed that the use of eemaiecticides and growth promoters alone or
in combination had significant reduction of findbelse incidence in tobacco, tomato and peanut.
Data obtained suggest that an integrated diseasagement strategy utilizing cultural and chemical
methods combined with the use of virus-resistaittvaus has a potential to minimize the impact of
spotted wilt in field crops.

1ac



111



POSTER PRESENTATIONS

EPIDEMOLOGICAL STUDIES OF VIRUS DISEASES OF FABA BE AN IN EGYPT
E.K. Allam®, N.M.A. Aref¥ and M.L.M. Salam@

mMicrobioIogy Dept., Fac. of Agric. Ain Shams Unigéy, Cairo, Egypy.
@Agric. Genet. Eng. Res. Inst. (AGERI), ARC, Gizaypt.

Leguminous crops are an important protein sowcé@diman diets in many parts of the world.
Within Egypt,c. 330,000 acres of faba be@ficia fabal.) are cultivated and the major limitation to
successful production of this crop is virus infenti The objective of this work was designed to
study the epidemology of the most economically irtgorat viruses of faba bean in Egypt, followed
by isolation and identification of these viruses.

Samples of faba bean plants with symptoms suggesfivirus infection were collected from
163 fields in Upper, Middle and North Delta in Ejyd hese samples were transferred dirdctlthe
lab for detection by DAS-ELISA technique using aata to alfalfa mosaic virus (AMV), broad bean
mosaic potyvirus (BBMV), broad bean stain comovifBBSV), broad bean wilt fabavirus (BBWV),
pea leaf roll luteovirus (PeLRV), bean yellow masagotyvirus (BYMV), cucumber mosaic
cucumovirus (CMV) and faba bean necrotic yellowsusi (FBNYV). Mechanical and aphid
transmissions were attempted. Antisera raisechaggaoth FBNYV and BYMV were prepared and
ELISA Kits were produced.

Seven viruses were detected:- FBNYV, BYMV, BBS\BMV, BLRV, BBWV and CMV -

in samples collected from the open fields in défearregions. FBNYV was found to be the most
common virus with an incidence of 37, 43 and 33%e¥eed by BYMV (22, 24 and 20%) and BBSV
(16, 9 and 14%) in the tested samples of UpperdMidnd North Delta, respectively. According to
these results, FBNYV, BYMV and BBSV were the mostiegpread. Therefore, these three viruses
were isolated and subjected to further studiesNYB was not transmitted mechanically, but was
succesfully transmitted by aphidé.cyrthosiphon pisurtHarris) was the most effective aphid (93%)
followed by Aphis craccivoraKoch) (60%) andA. fabae(Scop) (33%). BYMV was mechanically
and aphid-transmitted (non-persistent manner).thadgpercentages of aphid transmission were 45-
90%, while BBSV was mechanically and seed transehiitith percentage of <2%. Isometric (18 nm
in diameter) and filamentous (770 x 13 nm) virustipkes were purified from faba bean leaves
infected with FBNYV and BYMV, respectively, and golonal antibodies were raised against them
and ELISA KITS were produced and used successfoitlyirus detection for the first time in Egypt.
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BROAD BEAN WILT FABAVIRUS INFECTING MEDICINAL
AND AROMATIC PLANTS IN ITALY

C. Rubies-Autonell and M.G. Bellardi

U.C.I.-S.T.A.A,, Istituto di Patologia Vegetale, Univeasidegli Studi, Via F. Re, 8, 40126 Boloc
Italy

Medicinal and aromatic plants are bedognmore and more economically important in It
A survey was made between 1990 and 1998 at the Harten of Casol®alsenio and of son
experimental crops located in EmilRkemagna region (northern lItaly), to identify thegnfsequent!
occurring vial infections and to determine their incidencedoyduction. Several plants were fo
showing viruslike symptoms and they were tested by mechanicatulations on herbacec
indicator plants of the familiesAmaranthaceae Chenopodiacege Cucurbitaceag Labiatag
LeguminosagSolanaceagelectron microscopy; protein A sandwich enzyimked immunosorbe
assay:. PAELISA). Eight species were infected by broad bednhfabavirus (BBWV), alone or |
mixed infections with other viruses. The sera used®ASELISA tests were those to BBV
serotypes | and Il (provided by the Istituto didvitologia Applicata, CNR, Turin, Italy).

BBWV-I infected: Borago officinalis(stunting of the plants; systemic mosaic, yellay
crinkling and malformations of the leaves; dwarfiaigd colour breaking of the flowerdjgitalis
lanata (chlorotic mosaic and necrotic stripes on the ésawurnip mosaic potyvirus: TuMV, was ¢
present in some plantsp. purpurea (leaf crinkling); Hedysarum coronariun{leaf yellowng);
Leonorus cardiacachlorosis and yellow spots on the foliaghytolacca decandrgyellow anc
necrotic spots on malformed or crinkled leavéd®jygonum fagopyrunfchlorotic mosaic on tt
leaves; mixed with TuMV)Valeriana officinalis(yellow mosaicon the leaves and stunting of
plants; in some of these, also showing leaf anah stecrosis, cucumber mosaic cucumovirus: C
was present). BBWV-II occurred . lanatashowing a systemic chlorotic mosaic.

This investigation demonstrates that BBWaturally infects several medicinal and aron
plants, causing severe symptoms which can redueeyild of the crops. This virus is m
prevalent in Italy than is generally believed. BBW, not found previously in Italy on medicir
and aromaticspecies, is also present. The damage causeddyitis appears serious enoug
require control measures, such as: removal of fefeplants and elimination of weeds and af
(natural vectors not only of BBWYV, but also of TuM¥id CMV). In particular, BBWM-was foun:
in Plantago lanceolateand in other unknown weeds at the Herb Gardenaslavalsenio. Ti
prevent virus infections the crops should be lat@teexposed mountain areas of high rainfall, w
aphid infestations are unlikely.
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VIRUS DISEASES OF LAVENDER PLANTATIONS IN CRIMEA
N.N. Senchugova

Kiev State University, Kiev,Ukraine.

On industrial lavender plantations in the Crimgiagased plants occurred having previously
unknown symptoms. The leaves became yellow arddiothlorosis appeared on the plant (shoot
apices discoloured) and after 2-3 years the pldm¢gl up. On other plants degeneration of shoots
and their untimely drying up were observed. Theedses became apparent at the end of summer and
in autumn.

On different lavender plantations damage affect8B80% of all plants. Flowering of
diseased plants decreased in the second year.onie gears the spread and damage caused by
lavender virus disease with such symptoms was wédein the regions of growth in Crimea.
Isolates were obtained from diseased plants andulated to indicator plants. Indicator plants
inoculated with sap of diseased plants having sgmpt of chlorosis and leaf roll developed
characteristic lesions in the form of light and ldareas of necrosis.Gomphrenaglobosal.,
ChenopodiunamaranticolorL. andChenopodiunguinoal. accumulated viruses best of all.

The disease peaks at flowering time. During theestigations the infectious nature of the
disease was proved. Electron-microscopic analgbishe sap of diseased plants showed viral
particles resembling potyviruses and luteoviruses.

Testing of plants which were taken from differegigions of Crimea gave different results. In
the mountainous areas there was a low incidenaawfaged plants, but in the places of intensive
agriculture the incidence reached 60-83%.

RICE YELLOW MOTTLE VIRUS DISEASE IN TWO
RICE CROPPING SYSTEMS OF TANZANIA

F.H. Ali, F.M. Kimmins and D. Overfield

Natural Resources Institute, Chatham Maritime, Gdwat, Kent, ME4 4TB.

The epidemiology of rice yellow mottle virus (RYNIVs currently the least understood
problem of rice production in Africa. In Tanzartlee virus has been identified in all major rice
growing regions, yet the causes of severe RYMVIb@a#ks are unknown. During the course of an
epidemiological study of RYMVD in Tanzania, surveyere carried out to determine if there are
differences relating to the incidence of RYMV iretimajor rice production systems in Tanzania -
rainfed lowland bunded (Mwanza) and rainfed lowlahdllow flooded (Morogoro).

In Mwanza, weeds are ploughed into the soil dutargl preparation and rice seedlings are
usually transplantated, whereas in Morogoro, landiéared (slash and burn) before ploughing and
seeds are broadcast onto the prepared land. Tisé popular variety grown in both systems is
known as Supa, a traditional, low-yielding variethiich produces aromatic grain. In Morogoro,
however, improved rice varieties such as Line 88 8% have been introduced and adopted by local
farmers.
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In 1997 RYMVD was more prevalent in the unbundddllsw flooded areas of Morogc
and large areas of the crop were affected by RYMVIDe presence of RYMV in these fields
confirmed by serologicakests, but no beetle vectors were found. Thisepatbf disease was 1
observed in the bunded areas around Lake Victogiar, Mwanza where, in 1997 and 1998, RYN
was only observed in small patches within or ateldge of fields. In this region, hewer, lov
numbers (<1 adult per 10 fields) of a known vedfmichispa sericeawere collected from fielc
containing plants 20-45 days old.

Geldiffusion tests revealed serological differenceswigen the RYMV strains found
Morogoro and Mwanza. Sties are being carried to find out if these twaiss differ in thei
symptom expression on three rice varieties. Thras of rice were usedSupa, Line 85 and o
developed by WARDA which is presumed to be reststanthe West African RYMV strains
Preliminary results indicate that Line 85 and Sapa susceptible to both Tanzania strains, wh
no virus was detected in the line developed by WARD

PREVALENCE OF VIRUS DISEASES AND THE INCIDENCE OF
YAM MOSAIC VIRUS IN YAM ( DIOSCOREA sp.) FIELDS FROM
BASSAR AND SOTOUBOUA PREFECTURES OF TOGO

M.Y.D. Gumedzo®, F. Fetek€, Y. Sanwogotf and G. Thottappill§?

Byniversité du Bénin, Ecole Supérieure d'Agrononhigboratoire de Biotechnologie et Virolo
Végétales. B.P. 1515 Lome, Togo.

@International Institute of Tropical Agriculture Bamhnology Research Unit Oyo Road PMB &
Ibabdan, Nigeria.

Yam (Qioscoreasp.) is an important food crop which contributshe diet of several millic
people in the tropics. However, persistenngtmints such as virus diseases could re
considerably the yield of this plant, causing 24186 or more loss in some cases. Yam mosaic
(YMV) is particularly widespread in some Togoleseanygrowing areas but the prevalence of v
diseases and the incidence of YMV are still unknawBassar and Soyouboua, two major yam-
producing prefectures. The present study was telder to gain more information on
epidemiological aspects of this virus. Surveyseveonducted through 25 and 18 yamldfe
respectively, in Bassar and Sotouboua and theisgeéiyam virus diseases was assessed as v
YMV incidence. Immuno-enzymatic method TARISA (with monoclonal and polyclor
antibodies ) was used to identify YMV in 293 folsamples from théwo prefectures. The rest
obtained indicated that the incidence of yam viliseases in both prefectures were 100% an
the virus symptoms (mosaic, mottling) were veryesevn Bassar and Sotouboua, respectively,
and 17% of infected yam plants. The incidence f\Wwas 44% in Bassar and 32% in Sotouboua.
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SOME OBSERVATIONS ON MAIZE STREAK DISEASE AS A CONSTRAINT OF MAIZE
PRODUCTION IN WEST KENYA

M.E. Omunyin

Kenya Agricultural Research Institute, Nationalr®Breeding Research Center, P.O.Njoro, Kenya

Maize is the major food crop in Kenya. The averagnual maize production estimate for 1991
was 3.3 million metric tonnes in an area of 1.3iomlhectares. The gap between intended and actual
yields ranges from 2 tonnes/ha in lowlands to Bi¢srha in the highlands. This low production pet u
area has been attributed to various factors inofultiw rate of adoption of technical recommendatjon
diseases and pests. A limited survey of maizalstveus disease in west Kenya during the long rain
season of 1998 showed that disease incidence rdmgedzero to 50 percent. High incidences of
disease were observed in Homabay (27%), Kuria (35%)Teso (52%) districts. In most places maize
streak disease was associated with hybrid vari¢kie$14D, H 625, H 512 and Pwani hybrid 1).
Invariably, the varieties H 614D and H 625 recomdsehfor highlands were also popular in the mid-
lowlands where they exhibited high disease incidenn disease-affected areas some farmers aéttibut
the disease to either tobacco smoke or nutrienitielefy. The possible reasons for the high maize
streak disease incidence and the implicationsi§sade management in Kenya are discussed.

PRESENT STATUS OF VIRUSES OF VEGETABLE CROPS
IN SOUTHERN ITALY

C. Vovlas, O. Potere, M.M. Finetti Sialer, and ali@elli

Dipartimento di Protezione delle Piante dalle Madadell’ Universita degli Studi and Centro di
Studio del CNR sui Virus e le Virosi delle Coltuviediterranee, Via Amendola 165/A, 1-70126
Bari, Italy.

In the last three years the following virusestelisin decreasing order of current economic
importance, affected vegetable crops in southeaty:Ittomato spotted wilt (TSWV), cucumber
mosaic (CMV), zucchini yellow mosaic (ZYMV), tomaiellow leaf curl (TYLCV) and impatiens
necrotic spot (INSV). In addition to the above-i@med viruses, increasing incidences of potato
virus Y (PVY), alfalfa mosaic virus (AMV) and petonium zonate spot virus (PZSV) were reported
in canning tomato crops.

Since its first appearance in 1990, TSWYV infeetaurrently all main vegetable crops (tomato,
pepper, eggplant, lettuce, chicory) in southerroreggand recently it has been recorded in artichoke
a perennial crop thus leading to unpredictable eguences on the epidemiology of the virus. In
1997, incidence of TSWV in tomato increased unetqudg from 15 to 95% with devastating
consequences on both tomato production and carinthgstry. In the same year INSV, a virus
previously confined to ornamental crops, was detkdn lettuce and chicory. These observations
seem to support the hypothesis that dramatic clsaage occurring in viral populations of both
TSWYV and INSV. The outcome of an extensive suinijated in 1998 could help to elucidate the
changing aspects of virus/vector/host relationshipouthern Italy.

Since 1988, the economic importance of CMV in ket Italy correlates with recurrent
outbreaks in canning tomato crops. Although itsent status ranks second after TSWV, the virus
remains a threatening pathogen, hampering cultimatif tomato in all areas where epipidemics
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occurred. Continuous survey of highly infectedaareo not show any relevant change in res
virus population.

TYLCV was first reportd in 1988 in Sardinia, later in Sicily and in 1981 Calabri
(southern ltaly). Although an increasing numbereagforts was anticipated some years ago sint
whitefly vector,Bemisia tabagioccurred in many Italian regions, current recauaggesttie virus i
still confined to insular Italy and Calabria. Hewer, recent observations report, unlike in the,
populations of vector stably adapted to tomato srofomato and probablgolanum nigrunmare
likely to be the main source of TYLCV for successigycles.

Details of the present status of ZYMV, PVY, AMV aRZSV infections in vegetable crc
and current virus management strategies will be mdported.

This work was supported by a grant of the Uniwgrsif Bari “Studio epidemiologico id
tospovirus su colture ortensi e ornamentali e teniazazione biologicorolecolare di ceppi necrot
del virus del mosaico dell’erba medica (AMV).

ORNAMENTALS, WEEDS AND THRIPS FAUNA ASSOCIATED WITH TOSPOVIRUSES
IN GREECE AND SOUTHERN ITALY

E.K. Chatzivassilio?, I. Livieratos”, G. Jensé?, C. Vovlag’ and N.I. Kati§"
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A survey was conducted in order to record the meratal plantiosts of tospoviruses
Greece and Southern Italjpulia). Samples were taken from plants showiymidal symptoms ¢
tospovirus infection, such as chlorotic and necrotigs on the leaves and malformation and nec
of the flowers. In Greece samples were tested %A using polyclonal antibodieagainst the
protein of tomato spotted wilt virus, (TSWV (BR)) and impatiens necrotic spot tospovirus, (Il
(NL-07)). In ltaly tests were performed using comnargiSWV and INSV kit antibodies (LOW
Biochemica)as well as monoclonal antibodies awia local isolate of TSWV from chico
Positive samples were subsequently tested by meethanoculations, or electron microscopyn
Greece, the following species were found, mainlygmeenhouses, to be infected with TS\
Anemonesp, Antirrhinum majus, Aralia japonica, Astesp., Alstroemeriasp, Begonia sp,
Beloporone guttata, Calendula officinalis, Calligheis chinensis, Celosia cristata, Colesg,
Cineraria nana hybrida, Chrysanthemwsp, Dahlia hybrida, Dianthus sinensis, Dieffenbachfz,
Dimorphotheca sinuata-uchsiasp., Gazaniasp., Geraniumsp., Gerbera jamesonii, Impatiersp.,
Iris sp, Mathiola incana,Ocimum basilicumPelargoniumsp., Portulaca grandiflora Petuni:
hybrida, Ranunculusp., Saintpaulia ionantha, Salvia splemde Solanum capsicastrum, Stephai
floribunta, Tagetes erecta, Tropaeolum majus, Viwleolor, Vinca rosea, Zantedeschs&p, and
Zinia elegans None of the samples reacted with INSV. In It&@grbera jamesonii, Ranunculsp.
andNerium oleandewere infected with TSW\and Eustoma grandiflorumvas infected with INS
only or with both INSV and TSWV. The weed spediggeron sp., Sonchus oleraceus, Solar
nigrumand Amaranthussp., associated with ornamental and vegetable crop®,wesoutherttaly,
hosts of TSWV. In Greece the most prevalent waestshof TSWV in greenhouses weXkstersp.,
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Senecio vulgaris, Sonchusp., Erigeron canadensand Stellaria media. Thrips collected from
infected plants, in both countries, were identifgeiFrankliniella occidentalisandThrips tabaci.

OCCURRENCE OF AFRICAN CASSAVA MOSAIC VIRUS (ACMV) A ND EAST AFRICAN
CASSAVA MOSAIC VIRUS (EACMV) IN SOME CASSAVA CULTIV ARS (MANIHOT
ESCULENTA) AND WEEDS IN TOGO

M.Y.D. Gumedzo®, D K. Adjatd?, B.J.M. Verduiif’ and G. Thottappill§’

Buniversité du Bénin, Ecole Supérieure d'Agrononhigboratoire de Biotechnologie et Virologie
Végétales. B.P. 1515 Lome, Togo.

N\ageningen Agricultural University, Department ofirdlogy,Binnenhaven 11, 6709 P.D.
Wageningen The Netherlands.

®International Institute of Tropical Agriculture/Bechnology Research Unit; Oyo Road; PMB 5320
Ibadan, Nigeria.

CassavaNanihot esculent&rantz) is the most important staple food in sabagan Africa ,
and the third largest source of carbohydrates énwbrld. The productivity of this crop in Togo is
low as in most African countries. Many constraiotalld explain this poor preformance, amongst
which pests and diseases are responsible for suius losses. Cassava mosaic disease (CMD) is
the most destructive one and it is economicallyrtiost important cassava disease. The disease is
widespread and prevalent in most cassava groweasan West Africa and elsewhere.

Recently it was proven that CMD is caused by thadistinct whitefly-transmitted
geminiviruses: African cassava mosaic virus (ACME3st African cassava mosaic virus (EACMV)
and Indian cassava mosaic virus (ICMV), occurrimglifferent geographical regions.

Since massive introductions of cassava plantinteniad, horticultural and medicinal plants
occur in Togo it is important to investigate thesgible introduction into the country of these caasa
geminiviruses which were previously restricted tong specific geographical regions. Therefore
surveys were conducted in different prefectureBdago where cassava is extensively grown, in order
to identify the geminiviruses causing CMD. Foueight foliar samples were collected from both
cassava (39) and weeds (9), showing mosaic symp#étm$eaf distortion, mottling, leaf curling and
small leaves. Samples were analyzed using TAS-EMEh polyclonal and monoclonal antibodies,
and also PCR with specific primers. ACMV and EACMXre detected in both cassava cultivars
and weeds. The following weeds from the family Eonpiaceae reported by other authors as
harbouring ACMV, were found infected by the two geiviruses investigated during this study:
Jatropha curcasJ. multifida and Manihot glaziovii This is the first report of these viruses in
Cnidoscolus chayamansgEuphorbiaceae) an exotic vegetable. The presehdtleese viruses in
weeds could play an important role in their spraad the maintenance of a continuous source of
inoculum.

EPIDEMIOLOGY OF RASPBERRY BUSHY DWARF VIRUS IN
RASPBERRY AND BLACKBERRY IN CZECH REPUBLIC

J. Spak and D. Kubelkova
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Department of Plant Virology, Institute of Plant Moular Biology, Academy of Sciences,
Branisovska 31, 370 05 Ceske Budejovice, Czech Bliepu

Raspberry bushy dwarf virus (RBDV) was fourta the first time in the Czech Republic
1994. During 19986 the virus was monitored by ELISA (RBDV kit, LoewBiochemic:
Germany) in 16 cultivars of raspberry at five ldti@s in Bohemia and Northern Moravia. Pl:
with RBDV-like symptoms (inteminal chlorosis, yellows of leaves) were selectezfguentially ir
the tests. RBDV infected 22% of 88 plants colledtethe farm fields. The virus was transmittec
mechanical inoculation from cvs. Bulharsky rubirati®eau, F-103 and from two unknowms. tc
Chenopodium quinoplants.

In 199596 we tested 169 plants of 13 cvs. used for seagiagation at the Breeding Stal
at Velké Losiny; 43% of plants were infected witBER/. Similarly, RBDV infected 17% of &
plants tested from the germplasmllection at the Research and Breeding Institdit®amology
Holovousy. BYDV was detected in 1 of 10 cultiva@aaby) derived from meristem tips. There
infected germplasm collections and propagation rizdteeem to be the main source for extensive
RBDV spread in raspberry in the Czech Republic.

No typical or uniform symptoms were observed ordtéd plants. Monitoring of 25 infec
raspberry plants of 9 cultivars revealed interveiyellowing and necrosis of leaf margins in
Canby, whereasther cultivars were symptomless. Most of thdicals revealed severe sympic
of crumbly fruits and yield reduction in compariseith healthy control plants.

The virus was successfully transmitted by graftingm cvs. Bulharsky rubin, Meek
Canby, Veten, Granat and Norna to viftee plants of cv. Malling Jewel 4, kindly supplibg Dr.
A.T. Jones (SCRI, Dundee, U.K.). This experimemiviled evidence that the resistarreakin(
isolate of RBDV occurs in the Czech Republic.

RBDV is transmited by pollen. This fact raised the question, Wwhetwild raspberries a
blackberries forming dense canopies in Czech feresiuld be a source of infection. Exten
indexing of 461 plants of wild raspberry taken fréBlocalities revealed only 8&positive sample
at 16 locations. In wild raspberry, from 118 piatdsted at 34 localities only 6.7% were positivé
locations. Attempts to transmit the virus fromadyilants toC. quinoawas not successful.

This research was supported by gsa®@C 823.10 (Ministry of Education) and E
960006062 (Ministry of Agriculture) of the Czechpriblic.

EPIDEMIOLOGY OF GRAPEVINE LEAFROLL IN CENTRAL PO VA LLEY (NORTHERN
ITALY)
G. Belli, A. Fortusini, G. Scattini
Istituto di Patologia Vegetale, Universita degli&tdi Milano, via Celoria, 2 - 20133 Milano, Italy
Grapevine leafroll (LR) is a virus disease that aema widespread in central Po Va
(northern ltaly) as in many others viticultural @se It may cause severe damage with reductic
yield and fruit quality. Probably its frequent acence in old vineyards is mainly due to the uk

virusdinfected propagules. However, we recently obsematliral spread of the disease eve
vineyards planted with certified virus-free clonesSibsequent investigations showed that
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closteroviruses (GLRaV-1 and GLRaV-3), consideradcausal agents of the disease, may be
transmitted from grape to grape by three differspecies of scale insectdNdopulvinaria
innumerabilis Rathvon, Parthenolecanium cornBouchE andPulvinaria vitis Linnaeus). Further
investigations are being carried out to verify wiegtthose insects can transmit other closterowsruse
associated with the disease.

EPIDEMIOLOGY AND MONITORING OF SOME
PLANT VIRUSES IN UKRAINE

V.P. Polischuk, I.G. Budzanivskaya and A.L. Boyko

Kiev University by Taras Shevchenko. Inst. of Agrolegy and Biotechnology UAAS, Kiev,
Ukraine.

Much attention has been given recently to reseancthe ecology and epidemiology of plant
viruses. However, the problem of forecasting arelgnting development of virus diseases can be
solved only by taking account of the many factorfuencing virus prevalence in different agro-
coenoses. To major of such factors it is posgiblelate biology of a virus, type of a culturaapt
in agrocenosis, climatic conditions, structure balantity of weeds - reservoirs and insects - vacto
of carry of a virus, anthropogenous pressure ondri@grosystems. In this connection the purpose
of work was to study the dynamic prevalence of seimgses of plants in various ecological regions
of Ukraine and to find out interrelations betweéytpviruses epidemiology and action of the factors
of external environment.

During 1994-1997 10 agrocenosis and 2 biocengsisach of 4 areas of Ukraine were
surveyed. Coenoses were surveyed visually, therséimples of crop plants, weeds and soil were
taken for test (not less than 3 replicates). Hststwere analyzed in IFA (DAS-, TAS-ELISA) on
standard techniques using antibodies against WSBXDV, BSMV, BMV, BMYV, TMV, PVX,

PVY and other viruses; the preparation were supedvion electron microscopy. Pollution of sail
was investigated on atom-adsorption spectromestatistical processing of results and creation of a
database were carried out using a IBM AT PC 486 @®Xand modernized program ACCESS
(Microsoft Office).

The results of research have shown non-uniforofitgistribution of virus infections of plants
in various ecological regions of Ukraine. In spifethe fact that all regions (except for one, colt
were in identical climatic and geolandscape coodgj the presence of antigenes of the majority of
viruses considerably prevail in ecologically unsssful regions exposed to significant
anthropogeneous pressure. It is characteristicamby for agrocoenoses, but also for “wild”
(uncultivated) coenoses and can be explained aatimegnfluence of only for agrocoenosis, but
stability of plants to viruses, and/or increasefdtivity of a virus particle (because of mutation)
The observed dynamics of presence of antigenesmé wiruses in agrocoenoses and connection of
concentration of a virus in agrocoenoses with erdption and weather conditions. The presence of
antigen of viruses not only in cultural plants, lago in accompanying weeds and soil is shown.
These data can be used for forecasting and preeemtaintenance of virus diseases developed of
plants in concrete agrocenosis. A large amountath has allowed to create a databank on
distribution of various viruses in various agrocoses and its dynamics. On the basis of this
databank the control system of databases allowipgedict probably of development of that or other
virus diseases is created.
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A CEREAL DISEASE CAUSED BY MITE-TRANSMITTED VIRUSES
R. Salomon

Department of Virology, ARO Volcani Center, POBB&t-Dagan, Israel.

Wheat streak mosaic virus (WSMV), a member of Rogtviridae infects winter wheat
Israel, especially the beard whéatiticum durum). Recently we also found the high plains v
(HPV) in seedproduction plots of maize. The local vector inalrhas not yet been identifi
Information from other countries points to the whearl mite(Aceria losichella)as the vector. Tr
speies has the potential of transmitting both virusémultaneously to wheat and corn v
potentially devastating effects on growth and yjeld in Kansas and Colorado. WSMV was
detected in corn in Israel though it was foundlimdeat-growing arem Most corn grown in Isre
is sweet corn that is not affected by HPV and ttoeecthe outbreaks of these virus epidemics
restricted due to the limited area of susceptilde grown. The expanding corn seed produ
may be susceptible to HP\Furthermore almost all the corn lines grown in éé@e susceptible
the aphidtransmitted maize dwarf mosaic potyvirus (MDMV)hérefore, the devastating possib
exists of infection with the two different viruseansmitted by different vectordlthough the whe.
curl mite has not yet been identified in Israeg ttatural spread of WSMV and HPV indicate th:
arthropod vector existsGraminaceousveedswhich harbour the various cereal viruses (Joh
grass and Yellow cotton tail) are commat the edges of irrigated plots and thereforesvieservoil
for spread by the vectors are also available. esaltthe component factors occur in Israel,
interesting to consider why the vector-virus-hoseliaction has not yet resulted in eikinfections
The long dry season may present a barrier to tressgon of viruses from wheat to corn awide
versa,thus preventing the build-up of mixed infections.
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IDENTIFICATION AND DETECTION OF VIRUSES OF ZANTEDES CHIA
A.F.L. M. Derks, M.E.C. Lemmers, P.J. van Leeuwed 8.A. Langeveld

Bulb Research Centre, Vennestraat 22, Postbusi89AB Lisse, The Netherlands.

About eight viruses are known to occurdantedeschiaf which dasheen mosaic potyvirus
(DsMV) is the most prevalent and widespread (Zettled Hartman, 1987. Plant Disease 71: 958-
963).

Diseased plants of variodantedeschiapecies and hybrids were tested in DAS-ELISA with
DsMV-antiserum and in ACP-ELISA with two potyvirgpecific monoclonal antibodies. Although
diseased plants &. albomaculateand some hybrids appeared to be infected withtgvjpos, no
reaction was obtained with the DsMV-antiserum. tQmatein fragments of this potyvirus and of
DsMV from otherZantedeschidybrids were amplified in RT-PCR with potyvirusesjific primers.
The fragments obtained after restriction enzymeestign were identical for both potyviruses
indicating that these are strains of the same virus

Virus-free stocks ofZ. albomaculatacan be obtained from seed. For hybrids meristem
culture is needed to obtain virus-free materialan® grown from meristems are tested with the
potyvirus-specific monoclonal antibodies. Mostakle results are obtained by testing leaf material
The virus cannot be tested reliably in the tubéngaoious cultivars during the storage period. ugir
concentrations are higher in the side parts thadmeatop of the tubers.

CHARACTERIZATION OF AN UNUSUAL POTY-LIKE VIRUS INFE CTING TOMATOES
IN THE CENTRAL SUDAN

El ShafiéY, K. Gebre-Selassfd P. Gognalort8, G.A. Dafalld”, Y.F. Mohame#,
B. Delecollé? and G. Marchou®

Dp|ant Pathology center, Faculty of Agric. Univ.@ézira P.O.Box 20.Wad Medani, Sudan.
] N.R.A-Station de Pathologie végétale.B.P 94-84WMtfavet.France.

Surveys for virus diseases infecting pepper amdato crops were carried out in central
Sudan from 1994-1997. Samples were collected fiffarent regions and during different growing
seasons. The preliminary results revealed besaieato mosaic virus (ToMV), cucumber mosaic
virus (CMV), potato virus Y (PVY) and tomato yellolgaf curl virus (TYLC), the presence of
unusual symptoms related to an unreported virusoofato. The symptoms comprised intense
interveinal yellowing, deformation and crinkling tfe leaves, bushy top appearance of the whole
plant and fruit malformation. The virus is tranted efficiently by mechanical inoculation and also
by contact under experimental conditions.

Hosts of the previously unreported virus were twd to theSolanaceaof the twelve
families tested. The virus causes vein-clearingEpms inLycopersicon esculentymlicotiana
tabacum Datura stramoniumPetunia hybridaPhysalisspp. and symptomless infection®dlanum
dubiumandS. nigrumbut does not infect pepper, potato or eggplartte ihfectivity of crude sap
withstood in vitro-aging forc. 30-days, has a thermal inactivation point betw6Bf-70°C, and
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dilution end point 18-10*. DAS-ELISA tests with crude extracts showed nolsgical relationkip
against antisera of ToMV, potato virus M, potatausiS or potato virus X.

Electron microscopy examinations in negatively regdi dip preparations showed I
filamentous virus-like particles. Virus particlas well as cytoplasmic cylindrical inclusion (pin
wheels) laminated aggregate and scroll were alsergbd in ultrathin sections prepared f
tomato. The particles measured Z&B nm in length. The mean length based on 12fcjes wa
850 nm. DAS-ELISA tests with crude extract agaarsisera of PVY, pepper veinal mottle virus
tobacco etch virus showed noreaction. An antiseag@ainst one of the selected strains has
produced. Seed transmission in tomato and ingact fransmission studies are in progress. 1
preliminary results indicate that the tentativegmed “Tomato bushy top” virus may be a plikg-
virus even though it did not resemble any of thiyicuses previously reported.

EPIDEMIOLOGY OF A MAIZE VIRUS DISEASE TRANSMITTED B Y A PLANTHOPPER
IN THE MEDITERRANEAN AREA

P.A. Signoret

UFR de Biologie, Ecologie et Pathologie végétaldSE, 2 place Viala 34060 Montpellier cedex 01

Since 1980 we have found stunted plants showipgay viruslike symptoms in nurseri
and in some corn seed production fieldssouthern France and northern Spain. Yellow kéred
different sizes appeared on the leaves. Thesesbauidly coalesced into long stripes while
leaves turned yellow then red. Leaf dip preparsticevealed numerous bacilliform particles (220
260 x 60 nm). Transmission trials with the plampiperLaodelphaxstriatelluswere successful.

An epidemiological study was conducted. Symptoragetbpment was recorded on
maize plots sown every 15 days from the beginninjlay; 2-week-old bait @nts were also left
the field for 10day periods. Sticky yellow traps and sticky fighiine traps were used to mon
planthopper populations. Thus the pattern of tisea$e in the field was determined. Symp
were observed from July B until October 17". The percentage of trap plants that bec
contaminated varied from 16 to 51. The planthoppaught were determined, andstriatelluswas
the most frequent (more than 60 %). The planthopopulation was largest from June™8ill
August 16™. Observations of the surrounding weeds revedledsame virus itCynodon dactylon.
The virus differed from maize mosaic but seemedbdorelated or identical to cynodon chlor
streak virus described in Morocco by Lockhard i83.9
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FORECASTING POTATO VIRUS Y USING SUCTION TRAPS
R. Sigvald and M. Lindblad

Swedish University of Agricultural Sciences, Urdt Applied Plant Protection P. O. Box 70 44, S-
75007 Uppsala, Sweden

In Sweden, aphid-borne potato virus Y (PVY) is efrequent in potato than potato leaf roll
virus (PLRV), which is also spread by aphids. Tha&n probably be explained by the lower
abundance oMyzus persicadn potato fields compared with aphid species trEtimg PVY.
However, the degree of spread of PVY varies grdagtyveen regions and years. Although PVY can
be transmitted by aphid species that feed prefatBnon potato, other species that do not colonize
potato seem to be far more important, eRhopalosiphum padi, Brachycaudus helichrysi,
Acyrthosiphon pisurandPhorodon humuli

During the last decade there has been increasiegest in developing methods for PVY
forecasting. The main variables used include thmbar of alates and their vector efficiency, the
time of aphid migration in relation to plant agadahe availability of virus sources. We investigh
the relationship between suction trap catches didapand proportion of PVY-infected progeny
tubers, and considered the importance of mature pdgistance and proportion of virus sources.

Aphid data from five suction traps in Sweden dgrir®85-1992 were collected. Eight aphid
species were identifiedA. pisum, Aphis fabaé&r., Aphis nasturtii, A. frangulag Brevicoryne
brassicae Metopolophium dirhodumM. persicae R. padiand Sitobion avenae. All other less
common species were assigned to "Other aphid sgdecia each region data concerning cultivar,
proportion of PVY-diseased potato plants actingiass sources (assessed by field inspection) and
proportion of PVY-infected progeny tubers (deteretirby post-harvest testing) were collected from
c. 600 potato fields within 10 kilometres of a santirap.

Suction trap catches varied greatly between yaadsregions.R. padiwas the most common
aphid species. The relationship between the tmtaiber of winged aphids and proportion of PVY-
infected progeny tubers was quite close. Theiogighip was even better when taking into account
the effect of mature plant resistance, the mairtorscand proportion of virus sourceR*$ 0.81).
When analysing relationships each successive wesk twas a close correlation when taking into
account the catches of main vectors until the ehdume and the proportion of virus sources

(R?=0.85).

COMPARISON OF APHID SAMPLING METHODS IN CITRUS
A. Hermoso de Mendoza, E. Pérez, E.A. Carbonel\ariReal
Instituto Valenciano de Investigaciones Agrariapafado oficial. 46113. Moncada (Valencia).

Spain.

Citrus tristeza virus causes serious damage tosc#round the world and is transmitted by
aphids, mainlyAphis gossypiin the Mediterranean countries. In Spaphis spiraecolaandAphis
gossypiiare at present the most abundant aphid speciegran. Traditionally, yellow water traps
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have been used to establish their prtpos, but a few years ago it was discovered these trag
attractedA. spiraecolamore strongly than other species.

In this work we have compared, over four years,ftlewing methods of aphid assessn
in several orange and clementine orchafdb® Valencian Country: water traps (yellow, greel
mixture of yellow and green), sticky fishidigre traps, sticky tree method, and sampling obii:
on leaves. The relative proportionAf spiraecolaandA. gossypiin captures of colonies arangs
leaves is equivalent to that of the yellow wateptif the orchard is planted with orange
clementine mixed, or to that of water trap withlgel and green mixed if the orchard is only plal
with orange trees. In these cases, water traplsl tmuused instead of sampling aphid colonie
orange leaves.

EPIDEMIOLOGY OF ZUCCHINI YELLOW MOSAIC VIRUS
IN THE NETHERLANDS

J. Th. J. Verhoeven and J.W. Roenhorst

Plant Protection Service, P.O. Box 9102, 6700 H@#&viingen, the Netherlands.

Since the early eighties zucchini yellow mosaic vifd¥MV) has been found occasionally
summer squashCgrcurbita pepd and cucumber Qucumis sativysin the Netherlands. T
infections occurred both in field and greenhousgsrand, with one exceptiowgre first noticed i
late summer.

To eradicate the virus it appeared sufficient tetidsy the infected plants. New infecti
were never observed at or near the same locatidhss may be explained by the absence of
plants that would enable the virus to survive dytime winter outdoors.

Since the introduction of ZYMV via imports of infied plants and seeds is not consid
feasible, most probably the virus was introducedvibyliferous aphids transported by Idewel je
winds from the Mediterranean region. This meanslanfg-range spread for naguersistentl
transmitted plant viruses has been suggested mgyio(Zeyen & Berger, 1990). It may alsc
applicable for ZYMV, since it was found that aphitigy remain viruliferous for ove80 hours |
they are not allowed to probe (Feree¢sl, 1992).

TRANSMISSION OF ZUCCHINI YELLOW MOSAIC POTYVIRUS BY
DIFFERENT APHID SPECIES NOT COLONIZING CUCURBITS

N.I. Katis®), J.A. Tsitsipi€, D.P. Lykouressf&, A. Papapanayot&,
G.M. Kokinis® and I.N. Manoussopoul&s

Dpjant Pathology Laboratory, Faculty of Agricultudgjstotle University of Thessaloniki, 540
Thessaloniki, Greece.

(Z)Laboratory of Entomology and Agricultural Zoologyniversity of Thessaly, 383 34 Vol
Greece.
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(3)Lab0ratory of Agricultural Zoology and Entomologygricultural University of Athens, lera Odos,
118 55 Athens, Greece.

Zucchini yellow mosaic virus (ZYMV) is a member dfie family Potyviridag and
transmitted non-persistently by aphids. In fieldperiments carried out in northern Greece
(Vassilica), total number of aphids captured by Ke yellow traps, in experimental plots was
correlated to ZYMVspread. Several aphid species were reared ormkuitasts and tested for virus
transmissibility from and to zucchini under laborgtconditions.Myzus persicaea known vector of
ZYMV, was found to be the most efficient one, traitting five isolates of ZYMV with similar
efficiency (38 - 45 %). Several aphid species, kmawn previously as ZYMV vectors, were found
to transmit: Aphis craccae, Aphis fabae, Aphis nerii, Aulaconthgolani, Brachycaudus cardui,
Brevicoryne brassicae, Hyalopterus pruni, Hyperonsydactucae, Macrosiphoniella sanborni,
Macrosiphum rosae, Metopolophium dirhodum, MyzuasieRhopalosiphumpadi, Rhopalosiphum
maidis, Semiaphis dau@ndSipha (Rungsia) maydisTheir transmission efficiency was low (0.07 -
3.0% on a single aphid basis). Three spetiaghurstia atriplicis Myzus ascalonicuandSitobion
avenaedid not transmit the virus. Six of the reportegimnvectors were assayed in arena tests to
estimate propensity. In all cases, excAphis nerij propensity was higher than efficiency. The
most abundant species among the new vectors Riopalosiphum padHyalopterus pruni and
Metopolophium dirhodunas determined by Rothamsted type suction trapuoeptin four regions
(Thessaloniki, Velestino, Kopaida, Pirgos) over tyears. Total number of new and already known
vectors rangetetween 40 and 80% of the total number of aphigsucad, depending on region and
year. Of the known vectors the most abundantAydss gossypjiwhereadvlyzus persicaeppeared
in all regions in low populations. Most of the newctors tended to appear early in the growing
season (March-April), thus presumably being resjpdm$or early infections. The importance of the
new vectors in ZYMV epidemiology is discussed.

TRANSMISSION OF RICE YELLOW MOTTLE VIRUS BY THE
CHRYSOMELID BEETLE, TRICHISPA SERICEA

F.M. Kimmins, S.V. Green, R.A. Cheke, P C. Stevarmod F.H. Ali

The Natural Resources Institute, Chatham Mariti@te|atham, Kent, ME4 4TB.

The beetles that are known to transmit rice yelloattle mottle virus (RYMV) are in the
family Chrysomelidae, commonly known as leaf beetl&his family contains thousands of different
species having diverse body shapes. One of the distinctive species is a rice-feeding beetle,
Trichispasericea(Bakker 1974). The adults scrape the leaf lansiean between the veins of the
rice leaf. Eggs are normally deposited at the tipshe rice leaves and the larvae feed from the
mesophyll tissues between the upper and lower epalesurfaces. The tunnelling of the larvae
produces long, translucent lines in the leaf. ®retle and 3-4 leaf-mining larvae can severely
damage seedling plants. Despite its identificaiera vector of RYMV by Bakker in Kenya, there is
little evidence to support its role as a major geéh Tanzania. In 1997, a survey of rice fields
showed a high incidence of RYMV in the unbundedlsiv flooded areas of the Kilombero valley.
The presence of RYMV in this region was confirmed derological tests, but neither the beetle
vectors nor evidence of beetle feeding damage wasdf In the bunded fields around Lake
Victoria, RYMV was only observed in small patcheshin or at the edge of fields. In this region,
however, low numbers(<1 adult per 10 fieldsJofsericeawere collected from bunds surrounding
fields containing plants 20-45 days old. No beetere collected from or around fields containing
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plants 45 days old. Laboratory tests confirm thatsericeais an inefficient vector of RYM\
Insects allowed to feed on RYMMfected plants for 72hrs were transferred immedijatto health
seedlingg(10 days after sowing) for 24hrs. Although extemgeeding damage was observed
low transmission rates (5%) were recorded. Numerous other chrysomelidldspecies occur
and around rice fields, but these rarely cause migeding damage teice crops. As the
preliminary results indicate that there is not rssegily a correlation between feeding damage
transmission efficiency, it is possible that onerare of these species may be a more efficienby
of RYMV thanT. sericea

REARING OF CEROTOMA ARCUATA OLIV. (COLEOPTERA; CHRYSOMELIDAE) AND
ITS EFFICIENCY IN TRANSMITTING
AN ISOLATE OF COWPEA SEVERE MOSAIC VIRUS

F.J.S. Sald8; M.M.Barrada¥?’; J.R.P. Parfd

Dinstituto Bioldgico, Sdo Paulo, SP, Brazil.
@Escola Superior de Agricultura “Luiz de Queiroz’'SP, Piracicaba, SP , Bra
jrpparra@carpa.ciagri.usp.br.

Cerotoma arcuatds vector of cowpea severe mos&lomovirus(CpSMV) and of sever
leguminous viruses in Brazil. An isolate desig@gabMV-SP was found o¥igna luteolafrom the
coastal area of the Sdo Paulo State. To gainterhetderstanding of the virus transmission prq
the following interactions were studied: virus/hogéctor/host and vector/virus/host. A rea
technique forC. arcuatawas adapted to laboratory conditions. Larvae edewith pregerminate
bean seeds and adults were fed on bean seedlihgdetermine the sex ratio providing the
oviposition and longevity, field-collected beetlens tested keeping different sex ratf@sl, 1:1 an
with no defined ratio). Two substrates were evadaa) organic soil and b) vermiculite+org:
soil+sand. Colonies with a 2:1 sex ratio showeaghéi longevity and oviposition. Better res
were obtained by using substrate b; it gave higiedility and shorter total lifeycle of the beetl
The transmission rates by adults were 47, 50 aftl 3 bean and by*linstar larvae were 40%
bean and 10% on cowpea. Transmission by othemogls (aphids, whitefly, thrips and mitespa
by other coleoptera species failed. Field-coliéctnd laboratoryeared beetles can trans
CpSMV-SP, but transmission rates vary with host and vedmsrce. Females were more effic
vectors than males. Males were able to retairsvaind tranwit for at least 14 days and females
up to 10 days.C. arcuatashowed a greater feeding preferencéstytine maxandG. javanicathar
on V. unguiculataand Phaseolus vulgaris C. arcuatafed preferentially on healthy rather thar
virus-infected sgbean plants. Only species of 2 of 5 familiesestvere infected mechanica
ChenopodiaceaeChenopodium amaranticolprand LeguminosaeGlycine javanica G. max
Macroptilium lathyroidesP. lunatus P. vulgaris V. luteolg V. mungoandV. unguiculaty. The
CpSMV-SP differs from the typstrain by infecting many bean and soybean cultjveos/pea we
less susceptible. The high susceptibility to tlasy the occurrence of many perennial hosts a€e
presence of the vector may cause a problem foméguus crops.

INCIDENCE AND DISPERSAL OF BEAN COMMON MOSAIC
AND BEAN COMMON NECROTIC MOSAIC POTYVIRUSES
IN BEAN FIELDS OF CASTILLA PLAINS OF SPAIN
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G. Cifuentes, S. Castro and J. Romero

Departamento de Proteccion Vegetal, SGIT-INIA. Austa A-6 , Km 7.0. 28040-Madrid Spain.

Bean common mosaic and bean common mosaic nepuifgiruses are the main pathogens
of beans in Spain (Saet al, 1995). The dispersion and dissemination ofd¢hesises were studied
in three different ecosystems of the Castilla @aijLa Bafieza in the Ledn province, a zone having
a long tradition of bean cultivation ii) Serradatire province of Valladolid, where cultivation is
limited and iii) Barco de Avila in the province é¥ila, valley where beans have a denomination of
origin. Analysis by ELISA and RT-PCR of the sebéfore the establishment of the crop showed an
incidence of 1 to 10% infection depending on theetes used. To study the dispersion of the virus
in relation to the time of cultivation, we used experimental design of randomly sampled plants in
the bean fields which were tested by ELISA everydays. Disease incidence reached 100 % in
Ledn and Valladolid fields; though their effect production was determined by the time of their
infection, and total loss of crop occurred onlypiants infected as seed or during early growth. In
the fields of the Barco de Avila, despite seed-bamoculum, the viruses did not spread, probably
due to the lack of aphids flight, as influencedtbg geographical characteristics of this zone. The
evaluation of the diseases during growth and #fééct on production will be discussed.

This work was supported by grant SC98-088 andlaehip Mutis to G.C. from AECI.

EPIDEMIOLOGY OF CHICKPEA CHLOROTIC DWARF VIRUS
IN FABA BEAN AND CHICKPEA IN SUDAN

M.M. Hassaf, G.A. Dafalld", J. Vetteff and B. Gronenboffi

Dplant Pathology Centre, University of Gezira, Waedeni, Sudan.
@BBA, Braunschweig, Germany.
@ISV, CNRS, Gif Sur Yvette, France.

Faba bean and chickpea constitute the major fegdnhes grown and consumed throughout
Sudan. The main production area is the Northeonipces of the country where the relatively cool
winters provide optimal growth and yield conditionBuring the past few years attempts were made
to expand their production towards the south winemeh more fertile lands are available. However,
crops in the new area suffered from a severe, qusily unknown, yellowing disease that threatened
to halt production. Later, the disease became spisad throughout all production areas, especially
in the southern parts. The causal virus was ifiedtas chickpea chlorotic dwarf virus (CCDV) in
1996, and epidemiological investigations were atéd thereafter. Surveys in all production areas i
Sudan revealed that CCDV is the most importantrandt widely distributed virus causing legume
yellowing in the Sudan. The virus was transmitbgcthe leafhoppeNeolimnus aegyptiacushich
was very prevalent in legume fields throughoutytbar. This leafhopper vector transmitted CCDV
to a wide variety of wild and cultivated legume aps. Studies of the spatial patterns of virugagr
in the field indicated random spread from primamfections and subsequent virus spread did not
seem to correlate with wind direction. Howeveg|diexperiment also revealed that the highest virus
incidence correlated strongly with early sowindedaln chickpea, infection with CCDV strongly
affected all yield parameters including both qaiNte and quantitative aspects. Yield losses may
therefore reach 75% compared with healthy plants.
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INCIDENCE AND SPREAD OF LILY SYMPTOMLESS AND LILY
MOTTLE VIRUSES IN LILIES IN THE NETHERLANDS

C.J. Asjes and G.J. Blom-Bamhoom

Bulb Research Centre, P.O. Box 85, 2160 AB, Li$be, Netherlands

The incidence of lily symptomless virus (LSV; npersistently transmissible by aphids)
lily mottle virus (LMOV; formerly named tulip breaig virus; nonpersistently transmissible
aphids) should & maintained at the lowest possible level. Varitagiors affect the incidence
both viruses. overall, efforts were successfudlitain virustested material of all cultivars by tis:
culture procedures from the early 1970s onwardsdier to bulkup lots of bulbs for further grow
and ultimately to produce cut flowers. Neverthglagzero virus incidence is not attainable as wt
of factors indicated. Symptoms of both viruses different in all cultivars with occasiona
predominantly mil or masked symptoms. This precludes the effigiegtiing of diseased plants
the field. Symptoms may show differently undetdiand greenhouse conditions and occasio
they are more harmful in the greenhouse than stemds/ the naming of a wis like LSV. Thi
qualitative effect together with the reduction aftbyields by both viruses emphasises the nee
control.

Tests for LSV and LmoV by DAE&LISA are performed routinely on hundreds of thaowas
of bulb and/or leaf samples by the FEmBulb Inspection Service. The serological tesyely
replaced visual disease control based on roguiagtglin the field. In general the viruses spre
rapidly in field crops as effectively affected byetrate of tolerance to virus infection possisill
too high occasionally. The control of virus spreayl mixtures of mineral oil and pyrethr
insecticides will be essential to maintain infeoti@tes of the lots at or below an acceptable |
The propagation rates of virus-tested matenaiidgsue culture procedures and those by the sral
bulbs under the general culture conditions enalbe/grs to replace fairly rapidly badly infecteds
by adopting qualitatively improved material. Expggntal data on all factors affecting theusir
health status of lilies will be presented and diseudl.

INCIDENCE AND SPREAD OF THRIPS -BORNE TOMATO
SPOTTED WILT VIRUS IN DAHLIA IN THE NETHERLANDS

C.J. Asjes and G.J. Blom-Bamhoom

Bulb Research Centre, P.O. Box 85, 2160 AB Lis$e, Netherlands.

Tomato spotted wilt virus (TSWV) has long been knoiw occur in dahlia. In the ea
1990s the virus incidence in the dahlia cro@30 ha) was at a very high and unacceptable
This created the need to study the problem expatsiig. Infedion occasionally caused symptc
but largely did not in a wide range of cultivar$he failure to detect diseased plants efficient
field crops could be overcome effectively by tegtinbers by ELISA. Virus detection in tubers:
possible after log storage (9°C) at the end of the year or latéorbereplanting the tubers in Ii
January so as to harvest cuttings in the followimgnths to be used for the production of tube
the field from late May till November. In laborayotests two thrips species, i:Barips tabacianc
Frankliniella intonsacaught from field-grown dahlias were found to traisTSWV. In the fieldB.
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tabaci appeared to be the most abundant species. TSWadsin the field but infection pressure
was variable in consecutive years, e.g., 1992: 31883: 2.9% (exp. 1) and 16.4% (exp. 2), 1994
2.3%, and 1995: 10.8%. Virus spread was strongpeddent on the distance from infected plants
acting as a virus source near to the plants tonfeetied, which is to be reckoned in a few or more
metres. Data on the mainly short-distance spréa®AT will be presented. The data on the pattern
and impact of short-distance spread in dahlia witiah be propagated rapidly by cuttings (1 5-
40/tuber) and the efficient testing of tubers bylEA, imply that the chemical control of TSVN
spread by insecticides may be omitted if mother-T&¥ésted lots are planted at suitable distance
from other dahlia material grown for commercialguotion.

STUDIESONYIELD AND VIRUS INFECTION OF A GARLIC COLLECTION
I. Camelé”, V. Candid®, G.L. Ran&’ and V. Miccoli&’

mDipartimento di Biologia, Difesa e Biotecnologie rsgforestali.
(Z)Dipartimento di Produzione Vegetale. Universita ld&gudi della Basilicata. Via N. Sauro, 85.
85100 Potenza. Italy.

In the last three years, two trials were carriagtlio Matera area (Basilicata region, southern
Italy) to evaluate yield and its components (pldedf, bulb and bulblet size) as well as virologica
state of a garlic entry collection of Italian aratdign (France, Spain, Albany, Greece, Chile and
Turkey) origin. A randomized block design withdRrreplicates was followed. Planting times were
October 23, 1996 and January 21, 1997, for thé déixperiment, and December 15, 1997, for the
second one. Bulblets of each entry were plant8ccify deep, with 40 cm between rows and 10 cm
within row in plots of 6 each. Yield traits were determined at harvesetiine. on June and July
1997 and 1998. Viral infections were assayed bySHA ISA using sap extracted from leaf tissues
of single garlic plants. 40 days before harvest.

Results obtained showed a great variability indyfeatures among the garlic entries studied
and the variable but uniformly high incidence obtRotyviruses, i.e. onion yellow dwarf (OYDV)
and/or leek yellow stripe (LYSV). Bulb average lgievaried from a minimum of 1.7 t/ha, for
‘Germidour’ violet garlic to 10.4 t/ha for ‘Irsina’ In the first trial, all garlic entries excepti'D
Pescia’, ‘Ail Cristo’, ‘Ail Rose Printanor’, ‘Ail Fintanor’, ‘Ail Rose D. Avvergne’ and ‘Castigliano’
gave higher bulb yield when planted in October 18 in January 1997. In contrast, the above six
entries grew better in the second planting and yred a yield increase equal or superior to 1 bulb
t/ha.

OYDV and LYSV were detected in high percentage-160%) and often in mixed infection
in the great majority of garlic entries and in medito low percentage (50-13%) in some of them. In
1997, OYDV was not found in any plants of “Irsin@hd “Tricarico” and “Gravina 1" and
“Marsicovetere 2” were not infected by LYSV. Thanse garlic entries were infected by single
viruses with incidences varying from 30 to 80% 998&.

SURVIVAL OF TOMATO SPOTTED WILT VIRUS UNDER
CONTINENTAL CLIMATIC CONDITIONS

R. GaborjanyP, G. Jensé and M. Graself?
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Dplant Protection Institute, Hung. Acad. Sci, Buddg@Nyiregyhaza Tobacco Processing Co.
Nyiregyhéza.

Tomato spotted wiltospovirus (TSWV) has long been known in Central- Easteane
Southern Europe. However, the frequency of epiderhas been increasing. In the last five y
epidemics were observed in Hungarian tobacco fieklsvell as in pepper and tomato crog
greenhouses, causing serious yield los§dwe aim of our study was to investigate the epidigy
of TSWV under a continental climate, in which ndtisated hosts are available for overwintering.

Only Thysanopteraspecies transmibspoviruses Larvae of vector species can acquire
virus and they can retain it as adults until deatRopulation dynamics ofhrips tabacianc
Frankliniella occidentaliswere monitored by yellow and blue sticky trapsspectively. |
compliance with the host range, phenology and hig#n, the theletokou$. tabacipopulation
have a significant role in the epidemics of TSWMabacco fields. TSWV could persist in wir
only in the infectedr tabaciadults and in biennial and perennial herbaceoss plants that act
reservoirs. Females spend the teinin litter and parched grass and on green pdrserwintering
plants, e.gLamium purpureunttellaria mediaand Trifolium repensn ruderal fields. Adults cou
migrate in spring to nursery-beds or to the tobafietls immediately following tranganting
Although the individual number of hibernating intets relative low, nevertheless they are ab
cause considerable infection especially of the gaaedlings in nurseries which are very susce,
to infection during this period.

F. occidentaliss known as the most active vector of TSWV. Isvistroduced to Europe
1985 and it spread in the following years in gremrge crops. It cannot hibernate in fields u
temperate climatic conditions. It can survive dgrthe growing seasan the field in the flowers
different plants. Some of them, e.@henopodium album, Convolvulus arvensis, Galin
parviflora, Melilotus officinalis, Stellaria mediandTrifolium repensare hosts of TSWV. Therefc
it serves as a vector and is able to transmit ihes from cultivated plants to weeds avide versa
It has a significant role in the spread of TSW\gieenhouses.

RecentlyF. intonsahas been also recorded as TSWV vector. It octecpiently in th
flowers of different wild plants and weeds, eAsclepiassyriaca, Galium verum, Lathyr
tuberosus, Medicago sativa, Melilotus officinalisifolium pratense, Vicia sativaand in the flowe
of ornamental plants, but seldom in the flowertobfcco, pepper or tomato. Its rafethe spread
TSWV requires further study.

LONGEVITY OF HIBISCUS LATENT RINGSPOT
NEPOVIRUS IN SEED OF KENAF

C. Rubies-Autonell
Istituto di Patologia Vegetale, Via Filippo Re 8126 Bologna, Italy. E-mail:
crublbet@pop.agrsci.unibo.it

Kenaf Hibiscus cannabinusl.) seed may contain hibiscus latent ringspot wepe
(HLRSV) in the embryo. To investigate longevityESV in seed stocks of cv G4 purchased 1
Australia in 1993 were tested at different tim&gseds were stored in the dark a1 83. Each whol
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seed was assayed individually for HLRSV using agirect protein A sandwich-enzyme linked
immunosorbent assay method (PAS-ELISA). Individseéds were surface-sterilized in tri-sodium
phosphate 10% (NRO,) for 30 min and rinsed thrice with distilled wateFollowing imbibition in
water for 3h, individual seeds were ground with artar and a pestle in five volumes of PBS
containing 0.05% Tween 20, 2% polyvinylpyrrolidofdW 24,000), 0.13% sodium sulfite and 0.2%
ovalbumin. PAS-ELISA was used to assay virus itdec of whole seed, and any external
contamination of the seed was determined by asgalyanfirst and third water washes.

Seeds of the same lot were surface-sterilizedisotium phosphate 10% (BRO,) for 15
min, rinsed with distilled water and sown in siegtl soil (1:1 turf:sand) in a glasshouse at a
temperature of 21#°C and a 16h photo-period. Stringent isolatioopfinement, handling, and
insect control measures were taken to preventdritsbntamination during the study. Each plant
was grown singly and assayed for HLRSV at the d&b jirowth stage using PAS-ELISA. For each
plantlet assayed, portions of the cotyledon anthefyoungest emerged leaf were pulverized with a
mortar and pestle in ten volumes of the extradbioffer as described previously.

Results of the ELISA of whole seed revealed 51%8(350) of kenaf seed infected in 1994,
while in 1998 this decreased to 39% (33/ 90). pimgyeny seedlings assayed in 1994 showed a seed
transmission rate af. 26% (125/480). Rates of 25% (33 /129), 26 %120) and 23% (22/98) were
recorded. These data demonstrated longevity of LI seed for at least four years during which
time it remains almost unchanged while the rat@feicted progeny seedling decreases.

The results confirm the possible role of HLRSVd&sémnsmission in virus perpetuation and
dissemination. As kenaf is being investigated ugtmut the world as a potential new source for
cellulose, and has become important in severaltdesras an industrial crop, the virus may easély b
spread in germplasm and crop seed.

THE RECENT DECREASE IN VIRUS YELLOWS OF
SUGAR BEET IN MIDDLE GERMANY

G. ProeseléP, E. Schliephak®, P. Riickeéf and H. Hartlef?

Winstitute for Epidemiology and Resistance of theddfal Centre for Breeding Research on
Cultivated Plants. P.O.B. 1505. D-06435 AschersielBermany.
@Plant Protection Service of Saxony-Anhalt. Lerchehme 125. D-39128 Magdeburg. Germany

The incidence of sugar beet plants with the bakt yellowing luteovirus, the beet yellows
closterovirus and the beet mosaic potyvirus way Vvegh in beet fields of the former German
Democratic Republic, especially in the districts Mhgdeburg, Halle and Leipzig. After the
unification of Germany the situation changed fundatally. The incidence of beet viruses was
reduced from a mean of nearly 50% in the years ft680 to 1990 ta. 2% from 1991 to 1998.

Changes in the flight activity of the most impait&ector specieMyzus persicaand Aphis
fabaewere not responsible for the decrease. Compariebithe flight activity of aphids, recorded
by a Rothamsted-suction trap at Aschersleben showalifferences since 1985. Although there are
relatively great variations between the years i@ thtal number of the trapped aphids, general
changes between the periods 1985 to 1990 and 199298 were not detectable. Furthermore, no
trends for later or earlier occurrence of the firapped aphids were observed.
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One of the main rease for the high virus incidence before 1991 waspresence of fielc
with overwintering plants retained for seed produrctn this region and the relatively short distas
between sugar beet fields grown for sugar and peadliction. The vector specibt persicaeanc
A. fabaecould transmit in the spring the viruses in viraservoirs in the overwintering fields to
springsown fields used for sugar production. From thies virus was transmitted back to
autumn-sown seed production fields.

Following unification the agricultural situatiom&nged. Seed @&. vulgarisis now obtaine
from countries of southern Europe. We believe thigtis the main reason for the drastically red
occurrence of yellows viruses. Furthermore, tleaaf sugar beet production has been reducet
better agronomic conditions and new varieties mlspeased the yields.
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EPIDEMIC OUTBREAK OF TOMATO SPOTTED WILT VIRUS INP OTATO FIELDS IN
THE CENTRAL REGION OF PORTUGAL

C. Serra

Direccao-Geral de Proteccado das Culturas, Quintdalgués, 2780 Oeiras, Portugal.

Tomato spotted wilt virus (TSWV) belongs to thengeTospovirugBunyaviridag and has a
wide host range including more than 900 plant gseof more than 60 families.

In Portugal, TSWV was identified for the first #nin 1990 (Louro, 1991) and during the last
years became an increasing problem in vegetabpes éneluding tomato, pepper and lettuce and also
in ornamental plants (Louro, 1996). In autumn 189 restricted area named Peninsula de Setlbal
in the Central Region of Portugal, TSWV was detgdtepotato crops growing in open fields where
a TSWV epidemic in tomato had been recorded (S¥gidemann and Vaz, 1998). The present
work reports a severe outbreak of TSWV in sprind antumn potato crops during 1998 in the same
area. The plants showed necrotic ringspots orekeas well as top necrosis and tubers developed
external and internal necrotic rings.

In order to understand these epidemics a 3- y&WW survey program was begun in the
Central Region of Portugal in 1998, to evaluatedhernative hosts present throughout the year as
sources of TSWV and to define control measures/tidathe spread of the virus. The fields were
sampled for several weed species present duringyititer before crop plantings, weeds associated
with potato and tomato crops as well as potatotanto plants during the growing season. The the
thrips vectorFrankliniella occidentalisPergande was recorded since the beginning ofdle due to
relative warm winter conditions and increased imbars from spring to summer. On the basis of
TSWV infection frequency, the most important wepedes that might be reservoirs of this virus
during the year werdrctotheca calenduldL.) Levyns Solanum nigrunt.., Datura stramoniuni..
and Sonchus oleraceus. The observations in potato fields from selfaans suggest that potato
plants acquire TSWV from infected thrips comingnfradifferent sources such as overwintering
infected larvae in soil, infected winter weeds @fdcted plants from neighbouring glasshouses. For
the second potato crop (summer crop), tomato istarcrop that plays an important role as source of
TSWYV and the vector. Cultural practices also iefice the incidence of TSWV in potato fields.

VECTOR DEPENDENCY BY VIRUSES: INSIGHT INTO VIRUS-ME DIATED CHANGES
IN HOST PLANTS THAT AFFECT VECTOR PERFORMANCE

S.J. Castle

USDA-ARS, Western Cotton Research Laboratory, #3Broadway Rd., Phoenix, AZ 85040 USA

Although the potential advantages to vectors tfatsmit disease agents was recognized as
early as 1951 by J. S. Kennedy, relatively limiggbntion has been devoted to the evolutionary and
epidemiological consequences of interactions anvinuges, vectors and plants. A few studies have
demonstrated either beneficial, neutral or detrit@leeffects on vectors according to the particular
pathosystem considered. A question raised bydhalle outcomes of these studies is whether there
is any theoretical basis for explaining why effemtsvectors vary, and if there is any pattern tev ho
they vary. The concept of ‘vector dependency’ brguses is proposed as a means of better
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understanding the outcomes of interactions among®s, vectors and plants from thanstpoint o
the vector species involved. Because viruses gangiderably in their relations with vectors fi
complete dependence upon a principal vector spémietispersion to complete independence,
non-vectored virus, the relative dependemdya virus on one or more vector species may |
importance hypothetically to understand outcomesnfra vectoperformance perspective. 1
fitness of a vector is closely linked to host-plantality, which in turn is influenced by virus
mediated changes in host-plant biochemistry. Theze the vectodependency hypothesis po
that viruses that are more dependent upon vectdrsingirectly benefit those vectors throu
favorable changes in the quality of their host fdarAs Kennedy stated itAn agent which, throug
the disease it causes, actually multiplies its wctors, has an obvious evolutionary advantage
one that does not.”In contrast, viruses having ledspendent relations with vectors do not ris
much evolutionarily if he diseases they cause are not beneficial to jpateattor species. Tests
the vector-dependency hypothesis require examimatiovectorperformance studies to determin
beneficial outcomes are aligned with viruses thmatsatisfactorily ‘vectodependent’. Results frc
aphid and whitefly performance studies will be praed as a test of this hypothesis.

CUCUMBER MOSAIC VIRUS IN ALTERNATIVE PULSE AND ANNU AL PASTURE
LEGUMES: SUSCEPTIBILITY AND SEED TRANSMISSION

L.J. Lathan®"?, S.J. McKirdy?and R.A.C. Jonés?

@ CRC for Legumes in Mediterranean Agriculture (CLIMAUniversity of Western Australi
Nedlands, WA 6907, Australia.

@ Agriculture Western Australia (AgWA). Locked BagN4, Bentley Delivery Centre, WA 69i
Australia.

Cucumber mosaic virus (CMV) causes diseases inraepelses and pasture legume
which it is seed-borne, such as narrow-leafed lufiinpinus angustifolis chickpea Cicet
arietinum, lentil (Lens culinari, subterranean clovefjfolium subterraneumand annual med
(Medicagospp.). In southern Australia narrow-leafed lupin &ngustifoliu is the most widel
grown pulse crop, but alternative pulses are beirgjuated that grow well on firtextured, neutr.
soils to which lupins are poorly adapted. In &ddit traditional pastures based subterranez
clover and annual medics are being extended by#ixg alternative annual pasture legume spe
The susceptibility and sensitivity of alternativelge and pasture legume species to\Clhc
possible seed transmission of CMV in them wereistlid Field experiments in 199898 use
spreader rows sown with CMMfected lupin seed and natural aphid movemenpteasl the virt
and so providing a high CMV inoculum pressure. fé&#nt gentypes of more than 30 differe
species from the geneBaserulla, Cicer, Hedysarum, Lathyrus, Lens, Orofibs, Pisum, Trifoliur
Trigonella and Vicia were grown. Plants with virus symptoms were courge@week intervals i
each test plot. Leaf samplegere tested by ELISA to confirm visual diagnoséko test for see
transmission seed was sown in trays or germinatedlis of dampened absorbent paper. Seec
or radicles were tested for CMV by ELISA.

Most of the >50 lentil genotypes evaluated evieighly to moderately susceptible to CMV
some had low susceptibilities and few plants beeamrfiected (<10%) (eg. B; ILL5405). The >3
desi and kabuli chickpea genotypes evaluated vanieslisceptibility to CMV, from very low (¢
Amethyst mutantYo high (eg Sona, Dooen). In both lentil and kpea, symptom severity vari
between different genotypesThe grass pedlathyrus ochrus)and dwarf chickling(L. cicerg
genotypes tested did not become infected and gpesf._. sativuy was rarely ifected. Field pe
(Pisum sativury) narbon beanMicia narbonensis faba bean\(. fabg and vetches\Micia spp.
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sometimes became infected. Symptoms were usuallyimthem except in bitter vetcW (ervillia).
With the pasture specigdedysarum coronariurfty. Sulla), Trigonella balansa@and mosfrifolium
spp had medium or high susceptibilities to CMV, bua sdover(T. squarrosumand bladder clover
(T. spumosumbad low susceptibilities. Many of tA&ifolium spp andTrigonella balansaéad low
to medium sensitivity and developed mild symptoniiserulla pelecinushad very low infection
levels while pink and yellow serradel{®rnithopus sativugnd O. compressyswere not infected.
Seed transmission of CMV was confirmed in chickped lentil and found for the first time in five
other clover species:- helmeT.(clypeatum)(0.05%), crimson T. incarnatum)(4.8%), bladder
(0.5%), and arrowleafT{ vesiculosum]1.2%) clovers, and narbon bean (0.8%). Howeseed
transmission was not found in seed samples of ofdbe other species.

QUANTIFYING THE RELATIONSHIP BETWEEN SEED SIZE INN ARROW-LEAFED
LUPIN AND INCIDENCE OF CUCUMBER MOSAIC VIRUS

F.W. Nutter, Jr'¥ E. Albert$? and D. Grat?

mDepartment of Plant Pathology, 351 Bessey Hallal@tate University, Ames, IA 50011, USA.
@south Australian Research and Department Instit®BQO, Adelaide, South Australia 5001.
Australia.

To test the hypothesis that there is an inversdioaship between seed size and incidence of
CMV seed infection in lupins, five commercial sdets representing a range of CMV seed infection
incidence levels were each sorted into 5 to 6 semxiclasses by using different sieves (sizes 31, 1
14, 15, and 16). Thousand seed weight (g) of essed size fraction from each seed lot was
determined by randomly counting out and weighing dhousand seeds. This procedure was
repeated three times to obtain three replicatimmsefich seed size fraction. Using procedures
regularly employed by the CMV testing service, eagled size fraction was tested five times
(replications) to determine the presence of CM\tsa&ection (%) in each seed size fraction. Data
were analyzed using the general linear model progednd by linear regression (SAS Institute).
The incidence of CMV seed infection (y) was regeelsagainst thousand seed weight (x) for each
seed size fraction.

The incidence of CMV seed infection was signifidamigher (= 0.001) in the small seed
size fraction that passed through a size 13 sa@rdrCMV seed infection was significantly lower as
seed size increased for 4 of the 5 seed lots. elmemgl, the incidence of CMV-infected seed
decreased as seed size increased. There was tvedigear relationship between thousand seed
weight and incidence of CMV-infected seed in 4tef 6 seed lots. This indicates that the probgbilit
of detecting CMV in lupin seed can be improved ibst fsieving seed lot samples and then testing the
smaller sized seed. Moreover, planting larger ¢eedd remaining on a size of 15 screen or higher)
would significantly reduce the risk of introduci@gV-infected lupin seed into growers’ fields.

The above data supports the hypothesis that ihere inverse relationship between seed size
and the percentage of seed-borne CMV. Therefoeging and testing only the smaller seed size
fraction should improve the sensitivity of testedigo detect CMV in lupin seed lots. To test this
second hypothesis, twenty seed lots that previoleslied negative for the presence of CMV were
selected arbitrarily and then re-tested for thesgmee of CMV by testing only the small seed size
fraction that passed through a size 14 slottedesie®f the twenty seed lots previously testing
negative for the presence of CMV, 10 of the 20 detdwere found to test positive. Based on these
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findings, it is recommended that the smaller séeel fsaction (< size 14) from seed samples sk
be tested to increase the probability (sensitivifyletecting CMV when it occurs in a seed lot.

SURVEYS OF VIRUSES AFFECTING PEPPER CAPSICUM ANNUUM L.) IN TUNISIA
M: Mnari Hattab?, K. Ezzaief", K. Gebre Selassfé G. Marchou¥’ and P. Gognaldfi

D aboratoire de virologie Végétale, INRAT rue Hé&dirray 2042 Ariana Tunisie.
@station de pathologie végétale, INRA Montfavet 8)F4ance.

In Tunisia, pepper is the third vegetable croprgit#atoes and tomatoes. The main seas
pepper production is from March to November in ofield cultivetion. The most used varieties
local populations saved by farmers or confirmedietms produced by local or foreign s
companies. The pepper yields are generally lowd, rus infections represent one of the r
important constraints. Since 1994he National Agronomic Research Institute (INRAMa:
developed breeding programs to improve the pepgsistance to CMV, PVY and TMV of loc
cultivated types. Our aim is to evaluate the dctitaation of pepper viruses in Tunisia to take
account in breeding programs.

This paper presents the results of recent surveysajor growing pepper regions in Tun
for viruses diseases naturally occurring.

Pepper samples were collected from July to Octabepen field. The major prospec
prodiction regions are as follows: North, North easta§tal region (Centre) and from the Centt
Tunisia.

811 samples were collected in 98 from 52 samplkeddiand were individually tested aga
five viruses CMV, PVY, AMV, TEV and PVMV. 100 sangd fran our laboratory collection we
also tested. One hundred of the most represeatatimples presenting symptoms were se
INRA Avignon and tested against TEV, PVMV, Poty-&/MV, CMV, and PVY.

The major disease is CMV, in all the prospectedoresy The percentage of infection
higher in October than in early July correspondioghe end of season crop, ranged from :
nearly 100%.

For PVY, the percentage of infection varied frono %2 %.

Some samples have shown multiple virus infectidiMCand PVY or AMV. AMV was les
prevalent, the percentage of infection ranged féoim 26%.

Only Two samples reacted slightly to Pepper VeMaltle Virus. The same for Tobac
Etch Virus, Three samples gave weak coloration.

Sample percentage shing virus like symptoms and who did not react in&A varied fron
10 to 50%. These samples have to be tested agatimst antiserums, and indexed on indic
plants.

Samples tested at INRA Montfavet were in agreemtit the results reported abover f

CMV, PVY, TEV and PVMV. These samples were alsidd for CYMV and for Potf. Result
demonstrated the absence of CVMV and low percerdéf§ety E.
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For suspicious samples (TEV, PVMV and Poty-E) lhatal indexing is necessary.
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ORAL PRESENTATIONS

FIELD EXPRESSION, VARIABILITY, AND VIRUS STRAIN SPE CIFICITY OF
REPLICASE GENE-MEDIATED RESISTANCE TO POTATO LEAFRO LL VIRUS

P. E. Thomas].C. Zalewski, G.L. Reed, E.C. Lawson and W.K iKessKki

Agricultural Research Service, 24106 N. Bunn Réadsser, WA 99350-9687, USA

Russet Burbank potato was transformed with severstaacts of the potato leafroll vir
(PLRV) replicase gene. Two of the constructs afsduded the Cry IlIIA gene fronBacillus
thuringiensisssp. Tenebrionis Resistance of 512 transformant lines was evedldt the fieli
against the virus isolate source of the replicas@eg Resistance of selected lines was then
against 66 isolates of the virus in the fiagelected from throughout the United States. Ths
virulent isolates were then used to evaluate @si&t to plant-tgant spread of the virus frc
infected weed hosts and potato as sources of vimssistance under natural exposure wit
insecttide treatments was also determined. Resistansevaug@able among transformed lines,
highly resistant lines were identified. Currerdsen infection rarely developed in foliage of resi
lines but some tubers produced by inoculated, atymmgtic plants sometimes produced infec
plants. Many virus isolates failed to infect thedested resistant lines, and the most resistaat
were infected by the fewest isolates. Howeverdel resistant lines were highly resistant
against the idates capable of infecting them. Virus antigenteahof systemically infected plal
of the selected resistant lines was somewhat reldgoepared with the noimansgenic Russ
Burbank. Plant-to-plant spread from infected tg@msc or non-transgenjootato plants to select
resistant plants was rare, but transmission tacadfanontransgenic control plants occurred rougi
Two summer annual weed hosts of PLRV that are peavan potato fields of Northwest Unit
States, Black Nightshad&dlanum nigrumand Hairy NightshadeSplanum sarrachoidgswere
much better sources of the major aphid vector d®¥PLMyzus persicaethan potato. PLRV antig
content in these weeds was lower than in potatbe dapacity of these weeds to serve as
sources for transmission to resistant plants is ursledy. Incidence of infection detectable
symptom development or clinical assays was rarengnselected resistant lines in natural expc
plots where insecticides were not applied to cdrphid vectors.
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STRAIN STRUCTURE OF POTATO VIRUS Y (PVY) AND ITS IM PLICATIONS
IN THE SPECIFICITIES OF PVY RESISTANCE IN PEPPER

F. Ponz

INIA. Departamento de Mejora Genética y Biotecnddog Autopista A-6, km 7. 28040 Madrid.
Spain.

In any resistance-based strategy for plant viargrol, a good durability of the resistance in
the field or greenhouse is one of the most degrataits. Numerous virus resistance genes are
available in germplasm collections, and many ofrthieave been used in breeding programs. When
their durability performance in inbred lines isessed, most the resistances sources provide short-t
medium range durable resistances, which are evntgercome by new virulent virus pathotypes.
A few resistance sources, however, have provereteetmarkably durable in cultivation, providing
protection for several decades. Several explamatifmr this rather unpredictable resistance-
overcoming phenomenon have been argued over the, y@aging from genetic instability of the
resistance alleles in their new genetic backgrotm@ high mutation rate in the viral genome
(specially in RNA viruses), thus constantly geniegtnew viral pathotypes. Despite the partial
explanations provided, a good model integratingttal variables playing a role in the system is,
unfortunately, still lacking.

Several sources of resistance to potato virusWy{Fhave been discovered in wild relatives
of its cultivated hosts, which are mostly solanasegegetables, such as potato, pepper, tomato,
tobacco, eggplant, etc.). The examples in potatbpepper are the best characterized so far. In a
coordinated effort with other laboratories, we hdeeused on the study of PVY as a pepper
pathogen, in order to understand how the diffespetificities of this system influence the differen
performances and durabilities found under cultidatenditions. Several parallel approaches have
been adopted, including the study of the mechanisnterlying the action of several resistance
genes, their genetic properties and gene-mappipiddransmission efficiencies, and different
levels of characterization of pepper-PVY isolates.

The genetic variability of the pathogen in a giwéml population is an important component
of the efficiency and durability of a given resista source, inasmuch as it may determine the extent
of the initial population that will be affected bye specificity conferred by the resistance comneide
Through an estimation of the genetic distances éetvisolates - based on the restrictotypes of their
coat protein genes as defined by five differentri@on enzymes - we have studied the degree of
genetic variability of typical pepper-isolates of Y. The results obtained show clearly that the leve
of variability found is significantly smaller thahat of potato or tomato isolates, to the exteat th
only one genetic strain has been found in pepmdatiss. This suggests a host-driven restriction in
the viral population. Regardless of this low vhliligy, there is considerable pathotyping potenitial
this genetic strain, since three or four differpathotypes are found within it, as defined by plie2
resistance allelic series.

The results obtained so far concerning the chariaetion of pepper-PVY isolates and
pathotypes will be presented and discussed indhéegt of their contribution to our understanding
of the performance of the resistance genes to RM)épper.

INMUNITY OF THE TRANSGENIC C-5 PLUM TO APHID-INOCUL ATION

M. Ravelonandr®, T. Malinowski?, B. Zawadzk® and R. Scor3
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Wstation de Pathologie Végétale, INRA-Bordeaux, Eean
@Research Institute of Pomology and Floriculturége8iewice, Poland.
®Appalachian Fruit Research Institute, Kearneysyilest-Virginia, USA.

Over the lastwelve years, much progress has been made by mddimblogists in controllir
virus diseases and many reports have demonstratbdegfficiency of pathogederived resistan:
against plant viruses. Plum pox or sharka virlB\Pis causing considerabygeld losses for stol
fruit production in Europe. First described in gatia, dissemination of infected plant material
by aphid vectors have led to the spread of PPVutditout Europe. Search for natural ¢
resistance by conventional breeding revealed a déeamples of apricot (Dosbat al, 1994
OEPP/EPPO Bulletin, 24, 691-696), plum (Kegler &fadtmann, 1998, in Hadidit al: Plant virus
diesase contrglAPS Press, Minnesota, 66@8) that have been clearly identified as toletarRP\
infection. In situations such as these, fruit producitan be exploited but the trees remain infe
and potential sources of PPV. For this reasonctimeept of norconventional protection based
the integration of capsid protein gene into plamffers the opportunity to develop this strat
against PPV. Transgenic plums have been showmthgaender confined greenhouse conditior
be resistant to PPV (Ravelonandtoal, 1997,Plant Disease81, 1231-1235). TransgenicXplurr
has been propagat vegetatively and resulting clones have beenulated by PPV with the apt
vector Myzus persicaesulz. After inoculation, plants were investigafed virus replication at ¢
early stage. Regardless of the different sizingsaibns tested, IC/PCR and westbtatting
experiments showed that the majority of controhfdgtransgenic or notmansgenic) known for the
susceptibility to PPV were positive. However noe@lant of transgenic clone £has been foul
to be sensitive.

The significanceof such reaction is corroborated by the resultdeunfield studies i
Skierniewice (Poland). Under high pressure of il@dn an experimental orchard with indigen
vectors likeHyalopterus pruniBrachycaudus carduB. helichrysiandMyzus persicagve observe
that the majority of plums known for their suschbiiity to PPV infection showed symptoms
conversely not one 6-plum has been infected during three years. Alghothe observations
these plants are still continuing, these experimpntvide clear evidence for the reaction of
transgenic G plum that corroborates the previous results imfined greenhouse conditions.
co-suppression mechanisms proposed for inducing theuimty of these transgenic clones are a
in fully expanded leaves and did not permit the virus to cafdi and to spread systemically in
whole plant. Referring to the biochemical charasties of the transgenic plum &the involvemel
of the viral transgene products (DNA or RNA) iniéoltissue ca be regarded as determinants ir
development of this effective resistance. Thesdiffigs are interesting because they suppol
efficiency of the pathogen-derived approach agdiisy.
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CHARACTERIZATION OF ATTENUATED ENGINEERED
VIRAL cDNA OF ZUCCHINI YELLOW MOSAIC VIRUS
FOR CROSS PROTECTION IN CUCURBITS

A. GaI-On(l), Y. Wanél) R. Chem(()z) and G. Yarde(r%)

(l)Dep. of Virology, ARO, The Volcani Center, Bet Dads0-250, Israel.
@Bjo-Oz, Advanced Biotechnological Agriculture LtdKibbutz Nahal Oz Mobile Post Negev
85145, Israel.

Zucchini yellow mosaic virus (ZYMV) is a member tie Potyvirus genus and causes
devastating epidemics in commercial cucurbits waride. Development of virus-resistant cultivars
by classical breeding or by the introduction ofivinucleic acid sequences into the plant genome are
difficult and slow. The alternative method of @qwrotection is currently being used successfully
with the natural mild strain ZYMV-WK in Israel. haver, maintenance and growth of the source
inoculum and the development of highly infectiouswrbit seedlings in the greenhouse was difficult
using the ZYMV-WK mild strain for commercial appditton.

A full length infectious clone of an attenuated MY-AGL1 isolate were constructed, and
tested successfully by particle bombardment. tidamf cucurbits with the engineered ZYMV-AG1
strain changed the symptoms dramatically from setermild in squash, and to symptomless in
cucumber, melon and watermelon. The engineerer vilas found to be very stable and so far no
revertant virus has been found during several gassand long periods of incubation. The AG1
strain was detected 5-7 days post-inoculation aedraulated in cucurbits to similar levels to those
found with the wild type JV strain. The attenual®dMV-AG strain harbors an additional point
mutation that abolishes transmission of the viretween plants by aphids. This characteristic
reduces the possibility of potential ecologicallpeons. Infection with the AG1 strain was found to
protect cucurbits against the infection by the sevstrain in cross protection assays. Field
experiments in squash and watermelon demonstrgieotactive effect of the AG1 strain. No
differences in weight or number of fruit were foumetween plots treated with naturally weak (WK)
and engineered cloned virus (AG1), and the compiaik.

RESISTANCE TO THE CAUSAL AGENT OF BLACKCURRANT REVE RSION DISEASE
AND TO ITS GALL MITE VECTOR PROVIDES EFFECTIVE
CONTROL OF THESE ORGANISMS IN THE FIELD, BUT FOR HO W LONG?

A. Teifion Jone?, R. Brennal, W. McGavirt, L. Pullikant?, B. Fenton
and A. Lemmett§)

Wscottish Crop Research Institute, Invergowrie, ren®D2 5DA, Scotland, UK?ICRISAT Asia
Centre, Patancheru 502324, Andhra Pradesh, India.
(3)Agricultural Research Centre, Institute of PlardtBction, FIN-31600, Jokioinen, Finland

An assessment was made over 5 years of the respbd® blackcurrant genotypes, differing
in resistance to the causal agent of blackcurewdrsion disease (BRD) and to its gall mite vector,
in field trials in Scotland and Finland containihggh inoculum levels of the two organisms. In
Scotland, the infector plants contained large numbé gall mites Cecidophyopsis rib)sand were
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infected wth the European form of BRD; in Finland, infectdands contained a different specie
gall mite C. spicatd and the severe Russian form of BRD. At bothssitgmost all plants of ¢
Ben Alder, Ben Lomond, Ben Tirran, <jebyn and arRe€election FAL/66, which are susceptible
gall mite and BRD, were affected by each of thagmmisms. The cv. Foxendown, which cont
gene Ce conferring apparent immunity @ ribis, was free from galls and failed to deve
distinctive BRD symptoms at bothest The cvs Rus and Neosypajuscajaija, which togene F
reported to confer resistanceQoribis, were affected more slowly by mites than the rsitseeptibl
genotypes and showed a smaller number of gallplpat. Also, they were infected withRID more
slowly than some mitsusceptible genotypes although by the end of tiperarent, most plan
were affected by BRD. All plants of cvs Golubkadden Gairn, which are resistant to the age
BRD, remained free from distinct BRD symptoms ahbsites despite the fact that plants conte
galls. These data indicate the superiority of géaeover gene P for resistance to gall mites vhi¢
added benefit that the virtual immunity to gall esitprovided by gene Ce also provides a high
of protection against infection with BRD. Very estly, several new species Gecidophyops
mites have been found on different species of Rémekidentified by genetic fingerprinting. Sc
of these mite species are known to cross-colorifsereht Ribesspecies but the host range of ot
is as yet undetermined; their ability to vector #gent of BRD is also unknown. The relative m
of the different forms of plant resistance to galtes and to BRD in blackcurrant are discusst
relation to pesent control methods for these two organismsratite light of these recent findings
previously uncharacterised eriophyid mitesRibesspecies.

OPTICAL BARRIERS: AN INNOVATIVE IPM TOOL FOR THE CO NTROL OF INSECT
PESTS AND VIRUS DISEASES IN PROTECTED CROPS

Y. Antignus M. Lapidot and S. Cohen

ARO, The Volcani Center, P. O. B. 6, Bet Dagan,50Brael.

Vision behaviour of insects is linked to the chairevents which begins with their orientai
to the plant from a distance and ends wiitbirt establishment on plants for feeding and ovtjmos
By interfering with different links along this patay contact between the vector and the plant v
lead to virus infection is prevented. Photo-sélecgreenhouse cladding materials can seve
filters to eliminate parts of the light spectrunughaffecting insects behaviour. In experim
carried out during the last three years tomato grawsmall (6x6x2.7m) ‘walk in’ tunnels covel
with UV-absorbing polyethylene sheet were highlgtpded against infestation with the silver |
whitefly Bemisia argentifoliiBellows and Perring and infection with tomato gell leaf cur
geminivirus (TYLCV) vectored by this insect. Thaimbers of whiteflies trapped under
conventional sheets were 4-10 times greater thamthmbers that were recorded under the- UV
absorbing films. UVabsorbing polyethylene films reduced TYLCV disesmédence between 2(
to 30%, respectively, while disease incidence intm® tunnels covered with ordinary IR fill
reached 60%. The results in unsprayed tomato gmowommercial-sized tunnels covered with UV
absorbing sheets were dramatic: 1% infection witL@V under the UVabsorbing sheets
compared to 87% in the control tunnels covered wiéhordinary films.In trials carried out on gre
herbs grown commercially in ‘walk in’ tunnels theeuof UV-absorbing films considerably redut
the incidence of three major insect pe&s:argentifoli, Frankliniella occidentalisPergande at
Liriomyza trifolii Burgess. This reduction in pest populations in return tlithe need for chemi
pesticides. Plastic screens with UV-absorbancyhan UV-A and UVB range (‘bionets’), wel
compared with conventional nets of the same megh &r their protective capacity @igs
vegetable insect pests and spread of virus dise&msventional and ‘bionet’ screens with dens
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of 16- and 30- mesh were not effective in preventime penetration dB.argentifolii into ‘walk-in’
tunnels covered with these nets. However, ‘bioseteens of 50- mesh size drastically reduced the
penetration of whiteflies into tunnels as well las spread of TYLCV. Fifty days after planting 30%
disease incidence was recorded in unsprayed tomaomwvn under 50-mesh ‘bionet’ screens,
compared with 80% incidence in tunnels covered wihventional 50-mesh net. The mechanism
behind the above mentioned protection phenomenetislear yet, however it is suggested that
elimination of UV from the light spectrum is interfing with the orientation capability of whiteflies
and other insect pests and is controlled by pho&mters located in the insect’'s eye. Our studies
indicate that the use of UV-absorbing polyethylélmes and nets can act as efficient optical basrier
against the spread of insect pests and virus giseathis new strategy may serve as an element of
IPM and may contribute to a reduction in the usehamical control.

DEVELOPMENT OF INTEGRATED DISEASE MANAGEMENT
STRATEGIES FOR TWO NON-PERSISTENTLY APHID-
TRANSMITTED VIRUSES INFECTING LUPIN CROPS

R. A. C. Jone&?

M CRC for Legumes in Mediterranean Agriculture (CLIMAUniversity of Western Australia,
Nedlands, WA 6907, Australia.

@ Agriculture Western Australia (AgWA). Locked Bag Né, Bentley Delivery Centre, WA 6983,
Australia.

Integrated virus disease management strategieshioenthe various control measures
available. The different measures combine to miggnthe source of virus infection, maximise the
suppression of virus spread within the crop andmigse any impact on yield. The effects of using
different potential control measures on virus sgraad grain yield were studied over a 10-year
period in field experiments at a range of sitedifferent climatic zones of Western Australia. §hi
work involved two non-persistently aphid-transmndtteiruses, cucumber mosaic (CMV) and bean
yellow mosaic (BYMV), that cause serious diseadesaprow-leafed lupinl{upinus angustifolius
the most important grain legume crop in Austral@MV is introduced into lupin crops by sowing
virus-infected lupin seed while BYMV spreads inte igrowing crop from adjacent clover pastures.

Through sowing seed lots with different levelsvirus infection in field experiments, we
have established for lupins the threshold levelSdiV seed infection that are acceptable in différen
risk zones. For high risk zones the thresholddid% but for low risk zones it is <0.5%. Growets i
high risk areas can obtain their seed from aredsvofrisk. A non-host perimeter buffer decreased
BYMV spread into lupin crops from external virususces but was of no benefit with CMV as the
virus source is internal.

With both viruses, early plant canopy cover desedavirus spread by shading out virus-
infected source plants within the crop, denyingidglaccess to these source plants and decreasing
aphid landing rates. Especially with BYMV, it albenefited the crop through compensatory growth
of healthy plants filling in space left by poorlyogving virus diseased plants. Early plant canopy
cover was promoted by early sowing, high seeditgstanarrow row spacing and banding fertiliser
below the seed sown. With both viruses, the extéspread decreased with increasing seeding rate
and plant density. Narrow row spacing decreasegasipof BYMV due to delayed canopy closure
causing decreased aphid landing rates but incresimedd of CMV due to greater shading out of
seed-infected source plants within the denser wiows. Before canopy closure, stubble
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groundcover was berefal by decreasing aphid landings. With both s&g, the greater the amc
of stubble the greater the decrease in virus spre@gplication of a range of different types
insecticides was of limited benefit in decreasipgead of either virus.

The integrated disease management strategies destefopeCMV and BYMV in lupin:
include sowing seed with minimal virus content @@MV), perimeter norhost buffers (for BYMV)
early sowing, increased seeding rate/plant densibdified row spacing, dirédrilling into retaine
stubble, banded fertiliser application, improvededeontrol and isolation (both viruses). They |
been widely adopted by the lupin industry in Augira

IPM AND PLANT VIRUSES: TRYING TO FIT A SQUARE PEG
INTO A ROUND HOLE?

M.E. Iwin® and G.E. Kampmei&t

(1)University of lllinois, Natural Resources and Emmvimental Sciences.
@llinois Natural History Survey, 1101 W. Peabodyplina, IL 61801 USA

Traditional IPM tactics are often implemented wtwitical threshals have been reach
Scouting for pests and assessment of damage arabdgmtential with an eye towards an econ
injury level are the cornerstones of many curr@Ml Iprograms in agrecosystems. Unfortunate
insect-vectored plant viruses, particularly rmrsistently transmitted viruses, have never
amenable to such a “wait and see” attitude bectussholds can be extremely low and rem
tactics are ineffective. With as few as 1% of @aimfected through seed and high vector agtivit
rates, 100% of the crop can become infected (Rk&silnwin 1986) during the season, with vary
rates of yield loss depending on the timing of dtifans.

Timing is crucial here as in other IPM programst imore so because once a plant bec:
infected with a virus, there is no way to mitigate ttanage and it becomes available as a sour
further spread of the virus. In addition, the iearthe plant becomes infected, the greater thec!
on yield and seed quality. Plants infected beftewering have a greater chance of producing seed
borne progeny if they produce seeds at all.

Vectors are perhaps even more important than @ phd disease in such systems, be:
aside from host plant resistance to the virudelitin be done taffect the spread of an epidel
without affecting the vector. For most nparsistently transmitted viruses, there are nung
transient vector species, each with its own biaagplto consider and vector propensity to tran
the virus (Irwin & Ruesik, 1986). Managing plant viral epidemics thenoiwes juggling th
management of the likely vectors for an area. Hmwethe mix of these vectors can change
season to season for no apparent reason.

One of the goals of IPM is to reduce pesticidputs, even though part of the traditic
arsenal available to IPM practitioners is the jiglis use of chemical control of pests. Howe
because most chemicals cannot act quickly enoughitigate the actions of vectors of ron
persistently transrtted diseases and in fact often cause additionakment, their use is undesire
and the mangement approach needs to be prevemnatties than remedial.

Preventative IPM for insestectored plant viruses is thus based on knowledgieeovector:
their bioecology and flight patterns, propensity tansmit the virus in question, and a variet
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cultural controls that may delay the onset of epis to a point where infections come mainly after
flowering when the plant is less susceptible tddyiess.
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POSTER PRESENTATIONS

CAPACITY OF AN ALL-ROUND PROTECTING AGENT IN AN
INTEGRATED PLANT MANAGEMENT STRATEGY

A.E. Wissing, R.A. Sikora and S.N. Irving

Du Pont de Nemours (France) S. A. , European Resead Development Center, 24, Rue des
Moulin, F-68740 Nambsheinmstitut fur Pflanzenkrankheiten, Phytomedizin iod&@ndkosysteme
Universitdt Bonn , Nussallee 9, D-53115 Bonn.

The integration of several control strategiesnfi@naging planparasitic nematodes and fo
feeding pests is aecessary approach to minimise the risk of ecoodods and to improve t
financial revenue of individual farmers. The u$beneficials against insect pests is an effedtvad
to decrease damage to greenhouse crops. Biolagio#lol alone, howear, is not sufficient and tl
delayed control increases the risk of indirect dgendue to virus transmission.

The possibility of a multiple delivery of Vydateef.) (a. i. Oxamyl), via a driprigation
system provides an effective strategy to resttiet distribution of the control agent. The hig
watersoluble Oxamyl easily moves down to the target smjfions of highest root and nemat
abundance. Oxamyl treatment to the soil for ptiacagainst nematodeMéloidogyne incognita
provides athe same time foliar protection against insedtsis highly systemic control agent mo
along the xylem within an extremely short time (@0L2 hours) to the foliage where it controls
important virus vectorBemisia tabagiMyzus persicaand thrips Thrips tabac). Even other pes
including leafminersL({iriomyza trifolii) and mites Tetranychus urticdeare controlled effective
depending on the application frequency. The syisteapability of Vydate (reg.) can be seen
wide variety of different plant species.

By comparing a conventional broadcast foliar spaya Vydate (reg.) application via d
irrigation, beneficials remain unaffected despiteernical protection. Thus drip application v
Vydate(reg.) provides:

- Good crop praction whilst using significantly reduced rate péectare to contr
nematodes and insects

- No effect on beneficial insects

- A cost effective and environmentally safe systemPM
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SELECTION OF RESISTANCE-BREAKING STRAINS OF
TOMATO SPOTTED WILT TOSPOVIRUS

L.J. Lathan® and R.A.C. Joné&8

Wagriculture Western Australia (AgWA). Locked BagNé, Bentley Delivery Centre, WA 6983,
Australia.

In glasshouse tests, sap from plants infected 8tldifferent isolates of tomato spotted wilt
tospovirus (TSWV) from three Australian states Wweaculated to nine genotypes of tomato carrying
TSWYV resistance gen8w-5or one of its alleles. A further two resistanintto genotypes were
inoculated each with four isolates. The normapoese in resistant genotypes was development of
necrotic local lesions in inoculated leaves withaystemic invasion, but 22/75glants also
developed systemic reactions in addition to loggleisensitive ones. Using cultures from two of
these systemically infected plants and followingrfoycles of subculture in TSWV-resistant tomato
plants, two isolates were obtained that gave stiftepype systemic reactions but no necrotic spots
in inoculated leaves of resistant tomatoes. WIihexsd two isolates, Ra-1d and Teas-1d, were
maintained by repeated subculture for 10 successigkes inNicotiana glutinosaor a susceptible
tomato genotype, they still induced susceptibleetggstemic reactions when inoculated to resistant
tomato plants. They were therefore stable registémeaking isolates overcoming gew-5. When
resistance-breaking isolate ald multiplied together with original isolate &l in susceptible
tomato, it was fully competitive with the originelolate. However, when Ra-1d and Teas-1d
were inoculated to TSWV-resistangcopersicon peruvianutimes Pl 128660R and Pl 128660S and
to TSWV-resistanCapsicum chinendies Pl 152225, P1 159236 and AVRDC C00943, fadgd
to overcome the resistance, producing only nectotial lesions without systemic infection. Thus,
althoughthe ease of selection, stability and competitivditgbof resistance-breaking isolates of
TSWV is cause for concert,. peruvianumlines andC. chinenselines are available which are
effective against them.

The effectiveness of the resistance to TSWV irertomato genotypes was examined in a
field experiment. Spread was substantial in trseeaptible control genotype infecting 42% of plants.
Resistance was ineffective in cv. Bronze Rebel, 268%lants developing infection. In contrast, it
held up well in the other eight resistant genotypés only 1-3 or no plants of each becoming
infected. Accumulated numbers ©hrips tabacj Frankliniella occidentalisand F. schultzeiwere
closely correlated with TSWV spread.

CHARACTERIZATION OF SOYBEAN MOSAIC VIRUS COAT PROTE IN-MEDIATED
RESISTANCE IN TRANSGENIC SOYBEANS

F.W. Nutter, Jr., J.H. Hill, X. Wang and A.L. Egdpmger
Department of Plant Pathology, lowa State Univgrgimes, IA 50011.
Soybean mosaic virus (SMV) is present in all maoybean production areas of the US.
This disease can greatly reduce yield, seed quality oil content. Although seed size and weidht o

soybeans can be greatly reduced by early infectate, infection has little effect on these yield
components. Thus, breeding for resistant cultithed can reduce or delay the time of infection
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should provide a significant yield benefit and emtgnet return. Although there are some res
cultivars now available for use in the southern bi&single cultivar is resistant to all SMV strains

Pathogen-derived resistance, through the useaifmotein (CP)ynediated resistance, is «
approach that could be used to produce soybearspiasistant to SMV. In general, transigen
plants that express the CP gene have reduced syngswerity and delayed symptom expres:
This suggests that this form of resistance may hla@gotential to reduce the rate of planptan
virus spread in soybean fields, thereby delayirgtitme of infection by SMV.

In cooperation with Pioneer Hired International Inc., we developed soybean E
transformed with the CP gene of SMV strain N, abthimed four transgenic soybean lines.
and southern blot analyses were used to detectréimsgene. A single CP gene transcript
detected in all four transgenic lines and westdotslshowed CP expression in three lines. Nor
analyses demonstrated transcription in all lin&elfing of plants yielded homozygous transg
plants.

To assess resistance of soybean plants to SMVgaoyplants were mechanically inocul:
with purified SMV strain N at soybean growth stag® Inoculation was performed by placing 1!
of inoculum on one newly expanded leaflet that baen previougl dusted with Carborundum (€
mesh). Plants were observed for 40 days; time/mipsom appearance and symptom severity
recorded. Plants with appearance of light and degks on the newly expanded leaves were jt
as symptom positive. A biotin avidin ELISA assagsrxconducted to confirm visual results.

Based on infection efficiency, all four transgelimes exhibited degrees of resistance to ¢
infection. The incubation period in transgenieli®-13 was 21 days, which was 9 days longer tha
in the non-transgenic control. Transgenic lineslTband 324 failed to develop SMV symptor
Mosaic symptoms expressed in all sympotmic tranisgaants were less severe than those obs
in the non-transgenic control. In all transgemd aon-tansgenic plants, symptom expression
consistent with ELISA results. Transgenic line Ibhas the same number of CP gene inse
events as transgenic line23; which accumulated the highest apparent levélanisgene transcriy
and coat protein. Unlike line 3-24, however, liffel1l accumulated the lowest apparent trans
level and there was no detectable CP. Neverthddedis transgenic lines 7b-11 an@8-expressed
high degree of resistance to SMV. We suggestrdgstance in line 7ttd may be conferred at 1
RNA level.

Experiments to quantify the effect of transgeniced on acquisition and transmiss
efficiency by the green peach aphid are curremiyenway. Field experiments to quantify the e
of transgenic soybean pdptions on the temporal and spatial spread of SMVb&gin in June 19¢
using methods previously published (Phytopatholtgy895-901).
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STUDIES ON THE TRANSLOCATION OF TOMATO SPOTTED WILT TOSPOVIRUS IN
POTATOES

C.R Wilson

Tasmanian Institute for Agricultural Science, Sdhad Agricultural Science, University of
Tasmania, GPO Box 252-54, Hobart, Tasmania 700&{ralia. Email: Calum.Wilson@utas.edu.au.

Tomato spotted wilt virus (TSWV) causes sporadit important epidemics in Australian
seed potatoes. Whilst it is known that TSWV traission from infected potato plants to tubers can
be inefficient, certification standards rely onuas and ELISA testing of plants during the growing
season. If TSWV incidence in tubers could be bdjiapredicted from field inspection then
certification standards which reflect the actuakriof this virus could be set. TSWV tuber
transmission in Russet Burbank (RBK) and Shepo#iP(Svas evaluated. An erratic distribution of
TSWV was found in infected tubers through ELISAtitgg of tissues. TSWV was found most
frequently in the tuber centre and rose end, wisetka heel end and tissues around the vascular
tissue and eyes frequently tested virus-free. Tgpmptom expression varied with cultivar. SHP
tubers often showed necrotic surface lesions aweérseinternal necrosis. Symptomatic tubers
always contained TSWV but a portion of infectedettdhwas symptomless. In RBK, necrosis was
infrequent and always mild. Many tubers from inéecplants showed growth irregularities which
were not associated with tuber infection, and odélé poor plant growth. TSWV infection also
varied markedly with cultivar and RBK plants proddi36% infected tubers and SHP 86% infection.
Tuber infection was further influenced by the extehinfection in the parent plant. The proportion
of infected tubers was reduced where at least tera sf the parent plant was not infected (29%
compared to 41% in RBK plants with all stems indeicand 84% compared to 91% in SHP). TSWV-
infected tubers were then grown-on to determineridugsmission rate from infected tuber to plants.
Again a marked difference was found between cultivend only 20% of RBK and 80% of SHP
tubers gave rise to at least one infected shobesé@ infections were often delayed by up to 4 weeks
with shoots initially growing as virus free stemdnder field conditions such tuber-borne infections
could be confused as primary infections. Curreststare assessing the effect of physiologicabhge
the plant at infection and any virus strain differes on tuber transmission efficiency.

EVALUATION OF REFLECTIVE MULCHING IN COMBINATION WI  TH
INSECTICIDE SPRAYS FOR CONTROL OF APHID-BORNE
VIRUSES OF FLOWER BULBS

C.R Wilson

Tasmanian Institute for Agricultural Science, Sdhad Agricultural Science, University of
Tasmania, GPO Box 252-54, Hobart, Tasmania 700&tralin. Email: Calum.Wilson@utas.edu.au.

Reflective mulching was examined as an augmemtatioreplacement for chemical virus
vector control in flower bulb production. Repliedtplots of bulbous iris, cv. Professor Blaau, with
12.0% infection of iris mild mosaic virus (IMMV) drtulip, cv. Gander, with 4.4% infection of tulip
breaking virus (TBV) were planted at commercial giBes. Treatments were untreated control,
mulching (plots surrounded by 90cm of silvered fitdsweekly insecticide sprays (fenvalerate at
330 ml a.i./ha) and a combination treatment inpsyjliand these plus weekly mineral oil sprays
(Caltex Lovis, 99% summer oil, at 20 L/ha) applédne, in combination with mulching, and at half
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rate with insecticide in iris. Aphid activity wassessed above mulched and mariehed treatmer
with yellow sticky traps. Flower stem lengths weneasured at flowering. At harvebe larges
bulb from each plant was weighed and stored befgptanting in an insegiroof glasshouse. Le
material was then tested for TBV and IMMV by ELISA&ewer aphids were trapped above mul
than non-mulched plots demonstrating a deterrefeicief This decrease was greater fdyzu:
persicae(85%) thanMacrosiphon euphorbiaét2%) or nonvector species (48%). Control iris pl
(98% infection), had significantly more IMMV thanher treatments. The mulching and insecti
combination had th least IMMV (35%) with other treatments intermeeia activity (mineral oi
42%; insecticide, 52%; oil with mulching, 55%; hedte oil with insecticide, 66%; and mulchi
69%). With little spread of TBV (3% infection aem plots) there was no sifjoant effect o
treatments on TBV spread, although means suggestthilar trend to that for IMMV. Mulc
treatments had no effect on stem length or bullgktedf either crop, but the insecticide treatr
(tulips) and all oil treatments (iris) sigiéntly reduced both stem length and bulb weightilips
and iris are high value and high virus risk crogsiolr have an erect morphology. They do
sprawl over the mulch during growth and so do remtuce its efficacy. This makes them i
subjectsfor this management strategy. This work sugg#sas enhanced virus managemer
flower bulb production may be achieved by incorpiog reflective mulches within current vil
control strategies.

CAN PYRETHROID AND IMIDACLOPRID INSECTICIDES BE USE D TO CONTROL
SPREAD OF CUCUMBER MOSAIC VIRUS IN LUPIN?

D.J. Thackra§*?, R.A.C. Jone%? A.M. Bwye® and B.A. Coutt§"?

@ CRC for Legumes in Mediterranean Agriculture (CLIMAUniversity of Western Australi
Nedlands, WA 6907, Australia.

@ Agriculture Western Australia (AgWA). Locked Bag Né, Bentley Delivery Centre, WA 69¢
Australia.

Five field experiments in 1995-1997 investigaté@ teffects of alphaypermethrin an
imidacloprid insecticides on spread of cucumber aisirus (CMV) in narrowleafed lupit
(Lupinus angustifoliys Single or double foliar sprays of both chensoakre used and imidaclog
was also applied as a seed dressing. CMV wasduntexl to plots by sowing 7% infected lupin ¢
and control plots were sown with healthy seed. -Nost buffers 250 metres wide separated
plots. Seednfected plants were the primary infection sourmedpread by aphids. CMV incidel
was assessed by counting plants with characteggtigptoms and testing randomly cotied lea
samples by ELISA. Aphids were couniadsituon growing tips.

Myzus persicaavas the most abundant colonising aphid specigsAphis craccivoraanc
Acyrthosiphon kondalso colonised the lupins. Aphids were never daanhenough to causkrec
feeding damage. More aphids colonised CMV-infecfddnts than healthy ones. Alpha
cypermethrin was more effective at suppressingrisétion byA. kondoior A. craccivorathan b
M. persicae Imidacloprid was more effective at diminishingnmbers ofM. persicaethan of A.
kondoior A. craccivora Over 85% oM. persicaecollected from sprayed plots were fResistant
or Ry (highly resistant) type aphids and therefore tasisto pyrethroids and organophosphates.

CMV symptom assessments ureltimated CMV infection incidence as determinec

ELISA by more than threefold. Single or double lagtions of 25g a.i./ha alphatpermethril
significantly (P<0.05) decreased colonising aphidmbers and the rate of CMV spre
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Applications of imidacloprid (seed dressings oidokprays), methamidophos or triazamate affected
aphids in a similar way to alpha-cypermethrin, tigt not significantly decrease CMV incidence.
Virus spread between plots diminished measurabénatal treatment effects. Plots sown with
healthy seed always out-yielded those sown witbdiefd seed. Significant grain yield increases due
to applied chemicals were recorded only in one Bxpnt, where alpha-cypermethrin at 25¢g a.i./ha
increased yields by 60%. However, in all experitaghe highest yields were recorded when this
chemical was sprayed. A clear linear relationghiggative) was found between % CMV infection
and grain yield. With one exception, there weresigmificant chemical treatment effects on seed
weight or CMV transmission into harvested seedlatspsown with infected seed.

Considering that insecticide resistance to pycatisrwas present iWl. persicae these results
suggest that sowing healthy seed and using recodwdecultural management practices that
minimise spread should remain as the mainstaysafessful CMV management in lupins. A foliar
application of 25¢g a.i./ha alpha-cypermethrin canused to complement this integrated disease
management strategy by further diminishing CMV adrebut should not be relied upon alone.
Based on these experiments use of imidaclopriddceot be recommended for CMV control.

STUDIES ON THE RESISTANCE OF A CUCUMI MELO ACCESSION
TO WATERMELON MOSAIC VIRUS-2

A. Yassein, R. Camero, M.L. Gémez-Guillamén and/lgriones

Estacion Experimental “La Mayora” (CSIC), 29750 adgpbo-Costa. Malaga. Spain.

Melon Cucumis meld..) is an important vegetable crop in Spain, ragkiirst by area and
second by economic value. Spain is the fifth largeelon producer in the world by area (47,000 ha)
and by production (845,000 t) (F.A.O., 1996). M(&%) of Spanish melon production is done in
the open in the eastern and southern halves ofbttréan Peninsula, whereas 25% is produced in
plastic-houses in a small region of the southeasteast.

Mosaic diseases caused by aphid-borne viruseanairaportant problem of melon production
in Spain, and watermelon mosaic virus-2 (WMV-2pie of the most widespread viruses in field-
grown melons (Luis-Arteagat al, 1998). WMV-2 is naturally transmitted in a noergistent
manner and can cause appreciable losses in produtlants are infected in early growth stages.
Plant protection strategies based on chemicalntrerais for vector control or crop management are
not effective to limit disease losses. Host rasiseé offers the best mean for control. The aviithab
of resistance against WMV-2 in melon is very linditand no commercial cultivar resistant to this
virus has been obtained. Therefore, a project wadertaken to search for sources of
resistance/tolerance against WMV-2Gnmeloand wild relatives in the germplasm collectiorflcd
Mayora”(CSIC). As a result of a first screeningeocaccession df. melofrom Zimbabwe, TGR,
was selected for further studies on resistancant®lof TGR were tested against three isolates of
WMV-2, M-116, M486, and M507, collected in Spairorft mosaic epidemics that occurred on
melon in Valencia, Murcia, and Ciudad Real, redgpebt. Thirty plants per combination were
inoculated mechanically in a greenhouse 25°C day, 20°C night, 16 h photoperiod) using the
cultivar ‘Bola de Oro’ as susceptible control. TGRowed partial resistance to WMV-2 infection:
only a few plants developed symptoms of virus itiecin TGR with any of these isolates and
symptoms were very mild compared to the strongrgreesaic and ‘bubbling’ observed in ‘Bola de
Oro’. M116 seemed to be more aggressive than M488507 in TGR and, therefore, was selected
for further studies on the genetics of resistancéector transmission experiments were also
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performed: ten plants of each TGR and the susdeptimtrol ‘PMR 45’ were inoculated with M
116 usingAphis gossypiias transmitter; none of the TGR plants was intecidereas 60%
the’PMR45’ were infected. The genetic basis ofistasce in TGR was studied by mechar
inoculation of M116 to both TGR and ‘Bola de Or@lrpnts, as well as;F~ and backrosses to T(
and ‘Bola de Oro’. Results will be presented thaggest the gssible implication of two domine
genes in the resistance of TGR to WMV-2.

EVALUATION OF FIPRONIL FOR CONTROLLING TOMATO
SPOTTED WILT TOSPOVIRUS TRANSMISSION

E.l. Garz&, B. Diaz® and A. Fereré¥

Wcentro de Ciencias Medio Ambientales (CSIC), Serratb dpdo., 28006 Madrid, Spain.
@Facultad de Ciencias Agrarias, Universidad NacideaRosario, C.P. 2123 Zavalla, Santa Fe,
Argentina

There are several reports indicating that theirisecticide fipronilcan controlFrankliniella
occidentalisvery effectively although it is not known if the spread of tomatmtsgd wilt virus
(TSWV) can be reduced by using this product. Tloeee we evaluated the efficacy of fipronil
reducing the transmission rate of TSWV by its magntor,F. occidentalis.

First, a Petunia leaf disk assay was used to hesefficacy of the product. The insectic
treatment was applied by immersing arti-diameter leaf disc for 15 minutes into a solutiath ¢
concentration of 5 g/HI of active ingredient (fimil, and formetanate, used as stand
Viruliferous thrips obtained after access to TS\ififected pepper leaves were placed on the Pe
leaves for a 24h inoculation access period. Thelt®indicated that in 2 of 3 assays fipronil et
but did not suppress transmission.

In a second series of experiments the insectiatigisns were applied at a dose of 5 g/F
active ingredients on the leaves of pepper (cv.[l6YWonder” and “Negral”) and tomato (cv. “Ti
Cantos”) seedlings. Then, 1Quliferous adults were released on each seedlifter 30 days, th
number of TSWVinfected plants was assessed by ELISA. Viruliferturips were obtained by t
different methods: a. larvae exposure during 24hatd@SWVinfected source and subseqt
development on green bean pods until adult emeegdndarvae completing their whole life cy
on Datura stramoniunmplants infected with TSWV. In the case of pepfmr. “Yolo Wonder”)
fipronil reduced the incidence of TSWV when compate the untreated controk{ = 4.8, P :
0.028), but there were no statistical differencevieen the plants treated with formetanate an
untreated control. In the case of tomato (cv. §sT@&antos%), we found similar results as for 6¥o
Wonder pepper)? = 4.5, P = 0.00339). However, no statistical aifhces between treatme
were obtained with pepper (cv. “Negral”), probabBcause this cultivar is very sensitive to TS'
In this case, very high transmission rates werainbtl for both insecticide#eated and untreat
plants.

Therefore, fipronil may reduce the transmissioie @ TSWV byF. occidentalis althougl

this was not the case when the cultivar appeardikbtoery susceptible to therws. Experimen
under field conditions are required to clarify tisefulness of fipronil for the control of TSWV.
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BARRIER CROPS TO CONTROL NON-PERSISTENTLY
TRANSMITTED VIRUSES OF PEPPER CROPS IN SPAIN

Y. Rieché” and A. Fereréd

Wcentro de Investigaciones Agropecuarias. Faculea@igncias Agropecuarias. Universidad de las
Villas. Ctra. a Camajuani, km 5.5. Santa ClaraaV@lllara. Cuba.

(Z)Departamento de Proteccion Vegetal. Centro de GisiMedioambientales. CSIC. C/Serrano 115
dpdo. 28006 Madrid, Spain.

This work reports on the efficacy of barrier crags a preventive control measure against
potato virus Y (PVY) and cucumber mosaic virus (CMMecting pepper crops, and their effect on
pepper yield. A comparison of aphid landing raggwken plots surrounded by different crops was
also made.

Laboratory assays with two main aphid vector gmedflyzus persica@nd Aphis gossypji
were conducted to find out if sorghum or maize tdatould act as natural sinks of CMV and PVY.
We found out that aphids subjected to an acquisifocess time of 5 min on infected sources
significantly reduced their transmission rate tpger after probing on sorghum or maize plants.

Field experiments were conducted during 1997 &881n Arganda del Rey, Madrid. using a
latin square design with the following treatmergepper plots surrounded by 4 rows of sorghum,
pepper plots surrounded by 4 rows of vetch, pepjms sprayed with a paraffin oil (Vektaphid) and
surrounded by 4 rows of sorghum, and pepper platisowt barriers (control). To increase virus
inoculum pressure PVY- and CMV-infected plants welsgced uniformly around all the plots. The
incidence of PVY was determined by DAS-ELISA and €My visual observation. Aphid landing
activity was monitored using green tile traps thate collected weekly from May to September.

Results in 1997 indicated that barrier crops waerable to significantly (P>0,05) reduce virus
infection rate, although PVY infection was delayedhe plots sprayed with paraffin oil (Vektaphid)
and surrounded by 4 rows of sorghum. Yield obthiftetal and commercial fruit weight) was
significantly (P< 0,05) lower in the pepper cohtpdots than in the pepper plots protected by
sorghum, vetch or sorghum + mineral oil. This &&ge in yield observed in pepper plots surrounded
by barriers crops could not be related to a redndti the total number of plants infected with PVY
or CMV. Some other factors might have been resgesfor this yield increase (reduced
evapotranspiration, temperature, etc.). Aphidgregiches showed that the landing rate was similar
in the protected and unprotected pepper plotscatitig that barrier crops may act as a natural sink
of virus infection but are unable to reduce thaltatimber of aphids landing on the protected crop.

EVALUATION OF ELITE BREEDING LINES HAVING RESISTANC E
TO RICE TUNGRO VIRUSES

WR.C. Cabunagaf”E. AngelesVG.S. Khush®E.R. Tiongco and
®T.C.B.Chancellor

Winternational Rice Research Institute, P.O. Box, 48®9 Manila, Philippines.

@philippine Rice Research Institute, Mufioz, MaligaMaieva Ecija, Luzon, Philippine§Natural
Resources Institute, University of Greenwich, Caln&kvenue, Chatham Maritime, Chatham, Kent
ME4 4TB, UK.
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Twelve elite breeding lines were evaluated forstasice to rice tungro viruses in replici
8m x 8m plots at two sites in the Philippines, &éndind Indonesia from 1995 to 1998. The bre¢
lines were developed at the International Rice Rede Insitute in the Philippines using fi
unimproved rice varieties and two wild rices asisiresistant donors. Breeding lines with resist
derived from Utri Merah (International Rice Germgta Center accession no. 16680) had
infection with rice tungrdoacilliform and rice tungro spherical viruses atte of the six trial site
suggesting that resistance is likely to be effectiva wide range of locations in South and Sosl
Asia. Two breeding lines derived from ARC11554 GR accession no. 213y showed goc
resistance to rice tungro viruses in Philippined &mdonesia but not in India. The results
discussed in relation to the need to deploy rigeetias with durable resistance to rice tungro atse

EVALUATION OF TRANSGENIC WINTER W HEAT FOR RESISTANCE TO BARLEY
YELLOW DWARF AND WHEAT STREAK MOSAIC VIRUSES

N.A. Bosque-Pérez, P H. Berger, J. Rohozinski, Ri¢Carthy,
J. Hansen, J.D. Ophus, P.J. Shiel and R.S. Zemetra

Department of Plant, Soil and Entomological Scisndéniversityof Idaho, Moscow, Idaho, U<
83844-2339.

Immature embryaterived callus tissue of two soft white winter whealtivars (Daws ar
Lambert) was subjected to transformation via mioo@etile bombardment. Genes utilized
transformation include barley yellow dwarf virusA¥ serotype) coat proteinBfDV-CB, whea
streak mosaic virus coat proteinWEMV-CPR, and a gene derived from the vy
Schizosaccharomyces pomfpacl) that encodes an enzyme with specific activityaagouble
stranded ribonuclease. It is expected that if fhel gene is expressed in transgenic plants
enzyme will degrade dsRNA replicative intermediaiEssRNA viruses such as BYDV and WShH
Thebar gene for phosphinothricin resistance was usedsateatable marker. PCRsa&ys were usi
to detect introduced genes in the transformed glar@table, independent integration of the g
was detected in subsequent generations using FE&Rression ofWVSMV-CPwas confirmed usir
Southern, northern and western blot analyses.

Virus challenge tests have been conducted in teenfjouse and field. Plants that shc
phenotypic resistance following challenge with WSNére identified among the WSMVEF
transformants. Some lines showed stable resistansgbsequent generationghile others did nc
Field tests with transgenic WSMEP lines suggest that following virus challenge edimes hav
yields comparable to non-inoculated control planthe BYDV-CP transformants showed a rang
expression from susceptible to partially resistdter being challenged with BYDV.

Several transgenipacl lines derived from Lambert showed resistance tih lBYDV anc
WSMV after inoculation in the field. Three of tleeknes were selected for further testing bas:
an altered plant gnotype. Transgenic plants inoculated with WSMdvebd disease symptor
however compared to Lambert, plants had lower dessaverity ratings, increased survival rates
smaller reductions in plant height. This suggéséspacl transformants areusrtolerant. Mot
detailed experiments, including assays on vires,tére required to confirm this.
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ERADICATION OF TOBACCO RATTLE VIRUS FROM SOILS
BY GROWING WEED-FREE ALFALFA

P.E. Thoma¥, H. Mojtahed?, J.M. Crosslif? and G.S. Sant8

I3agricultural Research Service, U.S. Department gfiulture, **Washington State University,
24106 N. Bunn Road, Prosser, WA 99350-9687.

Tobacco rattle virus (TRV) causes corky ringspisedse of potato and is transmitted by
species ofTrichodorus and Paratrichodorus nematodes. Historically, it has been difficult or
impossible to eliminate corky ringspot disease iz from soils once the virus and a nematode
vector became established. Soils of the ColumlaisirBof Washington in Northwest United States
remained free of corky ringspot until recent yedmst a major corky ringspot disease epidemic is
now underway there. A single nematode vector sgei allius, is present. While monitoring the
disease in the Columbia Basin, we observed that TBRMd no longer be isolated from soils of a
previously heavily contaminated field 3 years aftawvas seeded to alfalfaedicago sativaand
maintained essentially weed-free even though teenéimatode vector had remained prevalent in the
soil. Subsequently, we tested the susceptibifitalfalfa cultivars to TRV in the greenhouse and in
field plots, and we measured the retention of TRVnematodes maintained on alfalfa roots in
greenhouse cultures and in the field. Virus deiactwas based on a reverse transcription-
polymerase chain reaction procedure and mechaimgedulation from root tissue to tobacco
(Nicotiana tabacuntv. Samsun) a host of the virus. TRV could notletected in the roots of any of
eight cultivars of alfalfa at 8 or 16 weeks afteedlings were transplanted into contaminated goils
a greenhouse, but the virus was readily detectetblyacco plants growing in the same soil.
Similarly, the virus could not be detected in thets of four alfalfa cultivars grown in contamindte
soil in the field. The virus was detected routynel tobacco plants grown in the same soil and in
potatoes grown in control plots. Nematode vectdituces that initially transmitted TRV to tobacco
lost their ability to transmit after maintenance aifalfa for 3 months in a greenhouse. Subcultures
maintained on tobacco retained their capacityangmit. In a similar field study still underwakiget
capacity of nematodes in contaminated plots tostranTRV was reduced 1 year after the plots were
seeded to alfalfa. These plots were not compléteyof weeds in the first year.

VIRAL DISEASES OF GRAIN CROPS TRANSMITTED BY ARTHRO PODS
L.T. Mishchenko, A.M. Silayeva, G.V. Reshetnick drid. Plastun

Taras Shevchenko National University of Kyiyv, 64lddimirskaya Str., Department of Biology,
Kyiyv 33, Ukraine.

In agro-ecological conditions of Ukraine the faliog viruses of grain crops were identified
which are transmitted by arthropods and attackrbst important agricultural crops such as winter
and spring wheat, barley, millet, oats, sorghum pacennial grasses: wheat streak mosaic virus
(WSMV), transmitted by mitesAgeria tritici Shev.); wheat mosaic virus (WMV); triticum virus
Zachurilo et Sitnikova, transferred by leafhoppéPsammotettis striatug); bromegrass mosaic
virus (BMV), transferred by cereal flea-beetf@h@etocema aridulaand striped grain flea-beetle
(Phyllotreta vitlulg and beetles and larvae Gfulema melanopus; barley yellow dwarf virus
(BYDV), transferred by aphidsS{tobion avena&abricins and’ oxoptera graminunRondani).
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Our research has shown that viral infections thuce the yields of wheat by B5 % an
degrade the quality of grain (protein content daseel by 2.0 % and gluten content by 8.2-%)
Immunoenzymic analysis (ELISA, sandwichriant) helped to identify the antigens of WSI
WMV, BMV and BYDV. Electron microscopy allowed us detect WSMV, WMV, BMV an
BYDV virions. The spread of viral infections onntér wheat crops varied from 5-10% to &8%
on some plots. WSMV and BYDV are the most wideagna Ukraine.

The aim of our research was to increase the adaptahd other properties of plants wt
might reduce the degree of infection and ensurberignd more stable yiedld A knowledge of tt
chemical composition of virusfected plants is helpful in making a correct ceoof the methods
optimizing mineral nutrition, to increase the rémice of plants to viral infection. T
microelements copper, boron, manganese;, molybdenum and lithium increase crop resis
and yields and improve the quality of grain.

Screening of newly synthesized preparations at Résearch Institute of Bimorganic an
Bio-organic chemistry of the National Academy ofeBces of Ukaine identified certain compour
with antiviral properties. Prplanting treatment of seed and spraying of wheattplat the four
stage of organogenesis with preparations of432-(triman), Agrostimulin and Emistim C, redu
by 1.8 times the number of WSMiifected plants and considerably decreased theofdtdection
increasing at the same time their dry matter cdnded the amount of leaf chlorophyl. Abeve
ground treatment (spraying) of winter wheat plaintdield tests increased yield by1% % an
improved the quality of grain, increasing the contaf protein by 0.9:.2% and the content of glu
by 1.8-2.5%.

Our research findings have demonstrated varionstioes in plant cells against vi
infections. The knowledge of these riaas is helpful in the search for plant protectimethod
based on the employment of effective and environatignsafe chemical preparations of a di
antiviral action and on the use of bioactive sutsts which stimulate the cell protec
mechanisms. Up-tdate technologies of winter wheat production allssto use microelements
growthregulating preparations which increase the immumfyplants against viral infectio
transmitted by arthropods and do not cause anyidetgon of the environment.

INFLUENCE OF APHID POPULATION DYNAMICS ON POTATO
VIRUS Y DISSEMINATION IN TOMATO CROPS

J.R. Estévé?, A. Carner®, A. Espin®, E. Kis$? and I. Kajatf
DICIA; Canary Islands.

@ ab. Sanidad Vegetal. Tenerife.
®Pplant Proteccion Dpt. Hungria.

Aphid population dynamics were studied in 1998 gslifferent traps in greenhouses, net
open-air tomato crops in Tenerife Island (Canalanids) affected by virus potato Y.
The results show that low populations can caup& rspred. The main species of apf

were:Aphis gossypjiMyzus persicaeMacrosiphum euphorbiaéulacorthum solani Infection wa
less impotant in net greenhouse than in the open-ai
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VIRUS TRANSMITTED BY WHITEFLY: TOMATO YELLOW LEAFC  URL VIRUS
(TYLCV). CONTROL STRATEGIES

M. I. Franco, A. Castillo-Garrriga, I. Donoso andfE Bejarano

Departamento de Biologia Celular y Genética. Fadulte Ciencias. Universidad de Mélaga. 29071
Malaga

The geminivirus Tomato yellow leaf curl virus iBegomovirusable to infect several dicot
plants including some important crops as tomato lzeeh. This virus is transmitted by the whitefly
Bemisia tabaciand it is one of the most important pest of calidd tomato in many tropical and
subtropical regions. During the last 15 years, ¥iriss has been spread widely and today is présent
areas of America, Asia, Africa and Europe.

All the isolates of TYLCV reported belong to onetbke two known species of this virus:
TYLCV-Sa and TYLCV-IL, both of which are present@pain.

An important effort has been done to develop methimdcontrol the disease produced by
TYLCV. Whitely control by chemical treatment hagled to be not efficient enough to avoid the
transmission of the virus mediated by the insebe Tombination of physical barriers (net), use of
insecticides and elimination of infected plants arebds could partially control the disease in green
houses.

A number of projects have been carried out to abtasistant plants to TYLCV by
introducing DNA fragments from virus or related mlsspecies. Breeding and genetic engineering
techniqgues have been used to reach this goal. dpytwnly partially resistant hybrids are
commercially available.

MANAGING WHITEFLIES ( BEMISIA TABACI), STRAIN B
IN AN AGRICULTURAL SYSTEM

N. C. Toscan®, N. Prabhaké?, S. J. Castf® and T. Henneberf3}

WDepartment of Entomology, Univ. of California, Ris&le.
@y.S.D.A. ARS Western Regional Cotton Lab Phoenix, A

Sweetpotato whiteflieBemisia tabac{Gennadius) strain B, can cause direct crop darngge
feeding in plant phloem and removing plant sap tkatilts in reduced vigor. Feeding by nymphs
causes plant disorders such as squash silverldafr@gular ripening of tomato and peppers. Plant
disorders, and viral diseases vectoredBoytabacican occur even when a whitefly population is
small. Stem blanching, leaf and plant breakdovisprosis, yellowing, leaf and fruit shedding and
abnormalities of fruiting structures are other ferof damage. Some damage such as leaf and fruit
shedding occur only with high whitefly populatiotieat occasionally cause plant death. In cotton,
honeydew excreted by whiteflies can cause cottoar fcontamination. Honeydew sugars promote
sooty mold that, together with honeydew, redudesrfguality and make cotton difficult to process.
Honeydew contamination can also occur on fruits amgetables leading to increased production
costs.
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Whitefly management in a given crop will dependadise on the relative sensitivity of tt
crop to infestations of whiteflies. Very few wtflies are required to transmit viruses provideéais
inoculum levels are high. In locations where viisi® major concern and virus sources are pre
the grower will want to avoid even small numberswuiteflies. A combination of selected cultt
practices, intensive chemical treatments orsptg controls, and/or the development of host t
resistance, may be most effective at managing veuipulations. Crops that are not susceptik
viral diseases and are able to tolerate low to maddeoopulations of whiteflies may be manage
using biological control as the principal contrivhgegy.

Whiteflies in California in recent years have pmovi be a yeareund problem. TF
overlapping of whiteflyhost crops throughout the annual cropping cycle éasouraged hig
whitefly densities. As a result of multiple cropping and the exteasinse of insecticides, there |
potential for high selection pressure for whitéfigecticideresistance development. An insecti
resistance management program was instituted i8 h88ause of thienportant role that insecticid
played in crop protection strategies against thit.p

Resistance monitoring techniques using yellow gtickrds, hydroponic and plant bioas
treated with formulated insecticides have provibbadeline data for a nurabof pesticides used -
whitefly control in California. Continuous areawidnonitoring of the whitefly populations
changes in resistance frequencies allowed decisagesding the formation of effective manager
strategies. Whitefly insecticideesistance monitoring data and management strategiere
communicated to farmers and pest control advisarsewsletters, newspapers, and the Interne
a result, chemical control has remained effectiithout the development of detectable resistance.

THRIPS-TRANSMITTED VIRUSES: TOMATO SPOTTED WILT VIR US.
CONTROL STRATEGIES.

A. Lacasa Plascencand J. A. Sanchez Sanchez

Dept. Proteccidon Vegetal. Centro de Investigaciéibgsarrollo Agroalimentario. Consejeria
Medio Ambiente, Agricultura y Agua. C/Mayor s/nQ1%0 La Alberca (Murcia).

Tomato spotted wilt virus (TSWV) is undoubtedly tmost important thripgansmitted viru
due to its high incidence in ornamental and holtiical crops grown in regions with hot climate
Frankliniella occidentalisis principally responsible for the dispersal of \WW8 in Europe as i
populations become very numerous during hot periadd transmission is highly efficie
Transmission is persistent, the larvae of the fiteise acquiring the viral partiesl and the adu
being the transmitters; the period of acquisitioaynbe short (some 30 minutes) as occurs wit
inoculation period, while the latent period varasording to temperature (176 hours at 20° C
103 hours at 27° C). In hot regionsci@ multiplication is permanent and the epidenmatghis
virosis follow one another all over the year, thiouge greatest risks exist in spring and auti
coinciding with the highest population levels of tector.
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The most efficient measures to mitigate the effe€the virosis are those aimed at preventing
the epidemics. Reduction of the initial inoculumtbé virus and the presence of the vector in the
crop, using healthy planting material, is a highthportant factor. For this reason there are legal
standards of hygiene for nurseries and seed brgestttions where plants are produced. Application
of hygienic measures (elimination of alternativestsoof the virus and thrips, elimination of thrips
populations in pupal stage in the soil, etc.) befolanting the crop are indispensable for a rednocti
of the initial level of incidence of the diseasdirination of virus-stricken plants in greenhouse-
grown pepper crops reduces virosis incidence te than a third, even at the most favourable
moments for the propagation of the disease. Confrekctor populations is an essential element in
the control of the epidemics caused by the virugecBic chemical products are sometimes
insufficient when resistance phenomena arise amdeftbre natural enemies are employed and
physical barriers are placed for crop protectiohe Bearch for and incorporation of resistance to
TSWV into the plant material is a way to permanengisolve the problem caused by this virosis. In
the case of tomato and pepper, resistance gené&s@n in some lines dfycopersicon peruvianun
andCapsicum chinenseespectively.

CULTURAL CONTROL OF INSECT-TRANSMITTED VIRUSES
Y. Antignus

Virology Department, ARO, The Volcani Center, Betdan, 50250, Israel

The introduction of the notorious DDT as a comrgiiasecticide in 1941 heralded an era of
pest control dominated by chemical pesticides peasists to this day. This approach created some
undesireable side effects including those of pielsticesistance, secondary pest outbreaks and host-
plant resistance breakdown. These hazards posednbg aspects of high input agriculture have led
scientists to seek more sustainable alternativBM is the solution offered by modern crop
protection scientists to overcome these probler@her important stimuli that are affecting the
development of IPM include demands by policy makers reduction in usage of pesticides and the
requirements of consumers for residue-free foodflamers.

The multidisciplinary approach of IPM is recomedder effective control of virus diseases.
Combinations of two or more control measures canltén an improved effect. For example, the
use of a vector-killing chemical can complement filanting of a tolerant virus-free certified
cultivar.

Non-insecticidal measures have yet to be developedhe stage when they can be
recomended to growers as an alternative to coromaitipesticide application. Further intensive
research efforts are still required to achieve thaal, but the potential and promise of these
approaches have been demonstrated by experietsradéh and elsewhere.
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RESISTANCE TO APHID-BORNE VIRUSES IN VEGETABLE CROP S
H. Lecod” and M. Pitrd?

INRA, @Station de Pathologie Végétale dfiGtation de Génigue et d’Amélioration des Fruits
Légumes, Domaine Saint Maurice, BP 94, 84143 Mertf€édex, France.

Aphid-borne viruses constitute a complex pathosystemirggumsajor economical losses
vegetable crops in the Mediterranean basin. Partiak @ntrol can be achieved through culti
practices and prophylactic measures but this isnoéixpensive, time consuming and somet
applicable to only certain crops or types of gragyvaonditions. In this context, the use of resit
cultivars appears as a simple and cheap approdichit@aphid-borne viruses economical impact.

Breeding for resistance to viruses requires firg tdentification of resistance gene
germplasm collections. Then, the mechanism and itheritance of the resistance muise
determined. The development of simple and reliagieening procedures will facilitate the re
breeding of varieties with good agronomic qualiteesd with the selected resistance chare
Resistances to aphid-borne viruses which have ideerified in germplasm collections or which
presently available in commercial cultivars will ppeesented for the major vegetable crops.

Several difficulties may be encountered in the psscof breeding for resistance. Somet
high levels of resistance bne virus are not found. In this case, the aasioai of partial resistanc
can still lead to an efficient virus control, bst generally a much longer breeding process. .
resistance can be strain specific or easily oveecom new strains of theirus which may evolv
from common strains. This may suggest that thestaste will not be durable. Specific stui
should then determine the frequency of occurrenceappearance) of the virulent isolates be
considering the use of these resistanicdseeding programs. Resistances are often fikhtn lines
with poor agronomic qualities and resistances aherited concomitantly with one of these f
quality characters. Special efforts are requiredtrio to break these unfavourable ‘linkages’
particularly when using interspecific crosses. Bnaegetable crops are generally affected by 1
than one virus diseases, and breeders prefer génglmultitesistance strategies in order to proc
new cultivars resistant to the most frequent visuse

Due to these difficulties, breeding for resistamsing conventional approaches remai
long process. This is probably a reason why viessstant cultivars are presently so few in vege
crops. The development of new technologies -suc¢heproduction of transgenic plangsid of ne\
concepts -such as the pathogen derived resistamitieprobably provide more means to con
aphid-borne viruses in the next future.

165



AUTHORS | NDEX

16€




LI ST OF REA STRANTS

167




16€



169



